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pLSjj^s] -Y 



-I 



(Jiulj^J CiLjj^j -A 
(jn ft jtl C) L i^ ^iJI J-^ilj :4-ajLi- 



gujj^u Jj£ '"II Jaa^U ijullJI ^LU i=j .Blackford Hall 
S jj>=J JL-iJ! ^J=»LiJI Jx Cold Spring Harbor Laboratory _>jjLs> 

Slli Cd. ^k. -II jl jz*. Jjijj .Long Island Oj^LjI guid 

^jJI j-aS!l i^>\jj<-k2 ^ i^Lxu ijjj c5Jjjj 3^^-^ 3^ ■» < C ^ Fifi ^jiui 

IjljJLXl 'iiL^. (^-1 jd '^^-dc. (j villj^l Sjjj£ IjLjJL-O (jSLj jd 

icj '""-^ II Francis Crick djj£ ^uj^I ji j*^, jjc JA^ <^l£ .dJj£ 
jx. 4lLLS J^.j j^-ol» <uLj <iLuaj Jx (jjj^l pLaLJI jllcl J^.j jjsij 
5^*1*11 d^ ,jLfi£5£a J^lAJI j^Lil iJJ dlj j,K «. 

d U .jA. J_£ S,/^."^! v^jLuidJI (j-o I J* °j 0 3"'*'l Sj fl Mill 

Ijc La J£J dJLiSj <Laji.jj Cit-ifl (_jjJI tSja mil S jvola n 

ji (_JjJI (jjj^aLS (j ^J_>^.l ^jlll vliLiKJI (j* S.lrdj 4_oK 

ioU S >AJI (j! — dJj j iL-a ^l^j — (jJi, .DNA <ul 

.dJLi* J^lj ^aL, Ld IjaJl ^L£KJI J£ ,j! CuSlj .JjaJI olVid.1 
JjLuj JxlsJj SjiLmJI Ssig-S -^Ll^-I f-S-\5^ V.' "' 'j-* <jl^ t*l>" 



^L*i=JI ^ ipJI ^Lui^SlI pLIj <j^ JjL<^j ij<5* Mill J\ t^U! 
J_>iAJ Jjj2 J! ^JujjiIJ! ^jjSi lift (jl£ .v^lljjjjJ! JjU" iilac ij f£ 1Lj 
4iLi^! j_ua2 <jc JxlaJI djj^ !jj j_>i 'c^' ls^-" 

.LaLc !^ij*ul£. CJ^^^S-l La *U-a 

O^J^i-i tLak j».L3 g oa ua .fw^lx-ll fJU iaS J^ai £J_£ fj^l ^'j lj 

^jJilJ! jfLflll (jlfli iS^ki. J£ (j lj^>a (jl£ (j^ — SjO Lull 

1 Luu^l j3 <jl£ LaLc j^iic SjNLj JjS .ij^LJI IJLtuSjjS!l jJLuijLoj iL\a-ua 
^js> lijjjL^j ll^.LLo lil James Watson m'lj ^yu^j 

^l SjLU i4j| <jl iiij J>?-J LijLua Lajic ^LuSlI (j-o S^oi 

J»iJ C^jJI '"II (jl -cSl OS Sji-iuJI <iit Cul£ <jSll .oLlta II Lg-La £-Luaj 

(_gjJ! (ii oJlj .i_S_>^.l 4_*jjl (j-a (j j*s"M 4_i,Aa_jLi i_S_^I (j-a (j j^"~ 

.4llLoj (j ^Jj^SlI ^jNLli.1 ^jjSj (jLuj^ll (jc I al"i a i_ijjS!l J-*^J 

4 K mi n (_sjja. <ilij£ jjjJLaj g J ifll ^1 (j-a .<La.jjJ! ojj5> Jl 4 t-ii mi Si n Ili 

ixuLS Lgjl :Sao Ala Iflji jii o3 (jl£ ^1 iil&jJI 4lxuLS (j* SLaJI j-uj 
.JIUJLi LgJjljjj ^jf^i'ill ^jj (j* L^cljSjl (_!^_i ^1 jlJLlSlU 

■ Si ja II v^iij^a. jij i^^c^aJlj Slj^. II LajSi i Ufl i (jj^-ajc ^ i (Vi S^jA-uaS <LajLflJI 
^JJ (jl (jjs (— S^ai. ^ ii in ^ i in ^JJiij <ijj^ (j uj (d'l l^ J^. j tij (d 
(jl^ <LaL$JI jj-ua-a (jSl j .LiJL 4ji g i uoj ^jjl vliS^aJI (j ^Jl m'^l 

aii Arthur Mee ^ jSjS! Children's Encyclopedia JLikSlI ^^ui^o 

S-aj-sJi Alaj i4jja.Lidl 4jjai«JI v2j|jLa.^!Li Laj-La JiJaJI ?tjj^sl 
(jl <Gjlj Ojtk-I "Jf^ <*J ^yfljJJ-ai Ja (j£J .4 (iiQ'l.l ^jLiij^'i! Jjjjj 

«.4 a nnCi I ^aj^-11 ^Snm t^gjg ii 1^1 L :4 -l Js>^ 



J^M J^l 



j Francis Harry Compton Crick dJ 1 ^ (Jj^ o"i'"*\ 
^jJI j .Jj^l iiiUJI v-^ 1 g;^ j <^N"V ^Lc ^Ijjj^/'Uijj (> <>LaJI 
jjjj — Lord Kitchener j'. ■?■"_-< jj^UI $ jLi^I cujj s> J ^ ^ill 

vlijL^ 4liiuu (jlxi J^. JI2 — LjLkj_>J (j (j Mill i_Jj-=JI 

^_tu ,>#-J £_uLujl 4l ini dli^)^ j-ClC ^j_Lcal Un^ . .Ll_tu^j 

£>la> J£ (jc .I4J ^ Jj! j ^Lkj^ v_ajT Y- SL^ Somme 

Holmfield Way jLLa ^ £jLi j <dj>la j <iLj£ Jj ^Li$JI 

31-iMijIil as.UII d-\< ... ^jLi ^jaj .Northampton ^jI^oU £>jjj j 

jjlj (^l^ jjl jaj^Oia 3 S U\n Ja-uiJ (j a II 3_k_ujjlxi 3jjJ-o (j 

.LjLt=>j_>j (j 4jjja."i!l icLLua 4_oj^aLc i^ji^aLsi viij^jj (j 3-ij^.l £-jLua liiij^ 

jj^ aJ-^je 6^' JL»*JI JlJe ^ jjL^b cA>^ L^jlj-^ ctlV^ l 

iij^!l (j* LiLJI plj^lj cJjJlfLllj JLtlJI (^^jSjJsj jLsJI 4gj<i^n 
icLLua Jl^ Sjjljjja Sjj ifli Jj -. jj ijjja.^1 icLLua CijI^ (iJljjl ■ Lj-jj taJ a J j 

(j^L^i £L/^I (Jl IjjJ^ lilJj j JjAill j>»jj ioUj^UI J-c aoIju 
^Lc J,^% ^jJI .Leicester jy^J <> Thomas Crick ouLp 
(>o (^^i»JI f>aJI ojiVil j^jkil ^j^LuSII (jc Sfl_>j (J-c NAoV 

jjSJ .LjjJaLti. ^j-a *i±i ^.Lui^i jyaLuua jl S^jjJLuo ^rj-oLuiAj l _Ls<jJI (j sljjaJI 
1 61 mi t^j, 'AjJ^ (J^LsjJ <jl 4ia.^Ul JLi^.^1 }^s>. (j 111% (j-o ^jl^ LaJj 



(^jii (^1 J-alnJ.! ijjj^jj-a (j LijLii <iijj£ iliLxJI ji^u! ^L^-s ij^ 2 ' 
^.a Northamptonshire jjLi (jjSxoU d> j^i 4jJaLLa j dj_£ <j>S 
jJjLiu — (juj Mi'ilji a^a. jJIj (^l^ N A~V N ^Lc (j .^^1 li& I mio 
Y • <u J J^jlj .La .1^ J£ JUJI jj„uo — Charles Crick 

v ^sJU Pindon End jjI ojjIij <£. j Uloi YVN j Ijy^j 

J^. jiu ^1 <<Lja.SH JaLj jj-i^j Sjj(3 mil Hanslope cj^LujLai <L_>js ^ 
^liJ! JikJ! Jj ^AoV ^Lc j .^jliaLji vbj^jj cjji^. -i^li JL-al N • 
^jJI — Walter Drawbridge Crick <iLj£ go^jj JLllj — jJjlAiJ 

iikillj Jj-i^- <'K mi <K j-Ouj ^1 iAjJI (j <_uL£ Siuiaj J^. J-uaa. 

^Lcj^uj .(^jlja. J| 4jjI <Cjj-o LjJajUA. Cinint liljjjLl! iJLaJuJI 

(^Jjlj Si\ dJua in £-iLo (_gjJ Jj (_La-*JI Jl J^^aj La 

dJLil llLc YY j^kJI j±> L'ij^ ^AA• j .Smeed and Warren 

Ca3 iL^kJI IjjaSllj ijj^NLl 

(jj^a. £ jLi j Latimar, Crick, and Gunn ^U. oil <iLj£ f-^l 
^joUl ^^LuiLs, j 3 m\\< II flls p „o.») .(j^L-oLa ij^j j Green Street 

(jAaj Jl SiLua^L <jLajj"i! Jl 
£\'\tr\"\\ js.Li \2u^lj ij _>?-^- 0 4 mA3 . La <2i2j (j <'ll" nl <jl La£ <„U(j II 

3£>sLa j p^i jj3 6^-^' ujLiJuJI izhiji <^Js .mil Sjj^l 
JLllj L^jjj lacLSj o3 ^La. (jjjLajjj jLajj"i! ^LjLj ^L^ ^A'\A ^Lc J^jI^j 
(jjlj — 1^1 (_gj-^ pLliJ jij Jajii j^iil di^jJI iiilU.1 liiij^ 

j Billing Road gl»Lj JjjI^ — Nine Springs Villa %a j^ljj^ 

SjLo 4llajl bjjz* (j 4^ _/viiJI djjj 'i^i2 iajL <GjLua^ jjl ( I V (jju (j) 

LaA i<*jjS!l 4jL\jI ^ d^-ijlj — LaLc Y^ Sj^j £> jjlj v2j-<i)Lc ^1 — Sarah 
.jjjJ=u<JI jLuflll SJLs (j o-mJil ^jl^. 3£ IjjlJ (3-1 3JI <(^jLjij JLllj 



Lgjl £_a — <Lj~^l icLLuaJ ^jJ^jII .aIIj (jJjLa^ jl J-l^J 
CiLjji-aJI lj j\al*-U 4-tuLa^ iijlll! SjjjII (j ^jjl — 5^jj-a 

I t-M mm <jji.^J isjLSXual jl£ .CjIjSIU, i-ijiJU, CiiLa-*Jlj £jUJaJlj l_m<IIj 

:a„ha-> Jx. <ilJj d*j Jftal; j3 <_j^LoL ^o^.! Jlii iJo^JL lil^aj 

IjjLii liij-o jl£ Lo£ «-5J>^- Jjl (j <_J-*J jjj icajia~a fLflJLi 

jjlj^. (j-o 3-tuljJ j-a^l __>i-T '-M^j <ljl-t n 4"m £jj_a i_u5>AoU 
jLijI Jji^J J^l-" 1 j 1 >^- 0 l- l5> Cij^jj lj ( J 9 '"I I tS-^lj.^?-!! _f>^i\\ oLiflJ-a jc 

jjLi (j^jAoLsi Oj^jj 53 jl ij J^yaJllI jlllj jllcl .4_a_uil d.A3S!l oLlkj (j* 

Llaj j^L^aJI i-.il 5 jj CiLijilaJI £-°^-d 4S».ljJ Ij^Ij jl ^IjSSlI J-C l*jj_tu 
— j^-11^5 j^- 0 -^ ^ a II * CS3^J jls -1 ^ l) ' ^ fl *vj iL\_3 j-^=*- j^ 
a3 53"^ 5x,L3^ — (jjj^SuiJI (j_>3JI j *Lt=^ f^Lc- f-litl 
.Charles Darwin jjjj ,J jJ jLi^ i £-u,llll j^ill j *L^I jJU 

JaLJu/ Jjlj-LS NA (Jild.1 Cm mil (Aij£ ji-llj Loiic- J-a^l IjJ 

.(aj^tlJL pLL<iiJI (j 5jj_>£. 3_a^a fill (jjjiLli. j£ o^ill ^AAY 

Jjjl JJJ jjjjlj Jl fkjJI l0A j LL.^ (Aij^ jSl dJj uijjLi jaj 

jj .^i ua (jl^f^ dlla>j *Dytiscus marginalis Ij^A 5jjLo pI aiilk ^1 
{(.LgJLs.^ S^3j j-ualla Sphaerium corneum _,U~a <jl jllcl jtlijjo 
(iis_>£-j J^jJ=> "-sj-*^ jl J b' s5JLtuSll (j-o JjI^j ^.Lj) 55^ (j^jjlj Jj3 

^Li ^KJ 5 _w.mIL .Nature j^tnji 5U a J^Ijj J jUlj Jx. ^>3l La£ 

gjolj ^jA Lo^) jjLaJll jd 'ijj^-l J-jLu= Jl J^^s-J ijJjJ^sJI <'K mJI (j 

jfni <ui cuu j3 j_JI li& (jl i^pljli^l ^jU'll 31^. (4 UA. 

pLuiuiJI JLujLl Jj Una ^ C)LlU>.Lj (jjiil <iil j£ J ji tSjl ■» .nil 

<La.L^j (j «4_mjLJI» 5jin~> II (jjjjlj J- 1 ^ 3 ^ 1"°-*"^ (J-^J .53j iiollj 

Jjiijl |s3 (j in j Lijj^u Lj-° CJ3-aj (_5J^-» jLiJI Jd^l jljj! j-a 



OjLcj l^iLui-a (jl^ ^JJ-A^JI 'Lnfljlr. uijJLlil i_s!j-ua! Jl H 

jLo 4_oAflj jin'ill ASj Liixi \£ji iri Aa.jj jLsSlI ^Ll (j ^SYwnU 

vZjLj^! <La>^.lj Siiiuj Ssj-ilclj 'djj£ ^-^J CS^' jLaJ.1 4ji ' Luoj ./"jJJJ 

jx. JfllVn aiSnll ^L^J! (jL ilSLDI il^j ^jLi LLLkJ ^1 42,^ 

Lo __>i-T Ij-i5> (jL£ Jl ^SY*< nin <j-o JflTn j^SJ CiUl^jJja. 

• Lo^j Sj'iQj 4jLs_j JjS (jjjjlj 

\AA"\ ^Lc C>H L° b-^J «JUJa1 djj^ SjLuj ^Lllj jjj 

mill ^'iLuJ! gl fl'i-^U jj-aj j^ac (j Ij.i iu (j! ffljlr <_u£ iNA*\Aj 

j .kL=^! ^ ^uiai I^jjLcj <.ijb J l j '-A^i 6-° ^^b 

*\lSi\ \J .dJj cJ3 ^11) i^Lill Jl> jA>Hj v^ 1 ^ 
3£ j-ii jAi l-jj au — ^.aaSil ajLlcL — 4lJjLc 41^ jii JLlL 

— cjLxuS!! j^Ji Lajj .^^CoaJ! (j_>UI oLiIij^Lj . q^Vun <j Sj j^SlI 
<Lo L£jj 4jj-oLjj Sjj.a^. ijjLualSl ijjJilj jjjJuJ! ^LoIa! — gfiLliJ! 
SjjU. jx. JjLJI Frederick Soddy ^j^u dLjjj_>i c pL^j<ll L&jjJj 

d^jiJI Jjin-> ^ iijLualS^I v^LajSl! f! jj i_Mn.ll (jl LijL-a ^1 'Jj>j 

>Jlj \\¥\ p.lc j .L^jjJ 4_LU j 4jLo {ya Jil ^aSj *U__ Jx 
JU! pUlH Jx jJL*J! 4^i (jjj-lu dlJLi^L l^uaS LjK <4jj^ 
Abolish Private v l^JI (jl^c. J^Sj Lo^ iO^^ 1 <J J-H^ 1 o^Udl 
V ^J! SjIjj Llj^al Jl jlllj _^La, ^ .Money or Drown in Debt 

4^ j-Ou ^1 ■» nn <_jj»lio£ 4jlgJ,l 4jLija. 4_tflj ^-qjsIj i4-ijLHI 4j1L«JI 

lj JLflj_>j 3xjj-o (j jljS" ni^iL JUJI 4j ^y^Ijlj liiuiLla i^" 

jlj aii — (juj-o^l _>i Jlj — Harry ^jLsi ^LUI ^1 Lai .Li j,>iJL$ 

IJ^uJlLo (_£jL& ^t_l_ual -^^ii ^-lb ^jl^i ^Ljjl (J^ill (3 4_ijja-*i!l ^^lXo 

j J^JI p fl l,^st Arthur jSjT cJLiJI ^1 <jK .^^Jl^I 



SjU^o Liljjal j-j^aj <Kent oVs j J.u.n's JaaJI Ijjj ilsUJI 

^JijjLual! (jin <n'<lji <ui.l ^'i! j-iajJ Sj^I^ ^-j- 1 ? ^iJ* .ia^Li 
University College S^^UJI ^jlJ 5aK j -o^ljj Jo<Ti,.ul iojiUI 
^ lii nL (jin,,,;! _>i iilc^l s>la> oifljls <Lk ^LJ jj cJLk^ London 
JIs o5i William ^.LLj ^\ jJI ^1 Lai .^^IaJI i^ljj J! J 
^1 i Arras 3£j-*-o j ssj^c ^ (jjj-oLjlJI j ^U. j 

Jjjj! (> Winifred ajji^j igji'^H tk^l c^jjS l^lj .Yorkshire 
J Lijj £j K j& idJlaj ^jJI Arnold Dickens jm'so 

<i^jjua S Cilis^Q t (JLfiJsl 4_x_ijl Ci-*-t^^ i^J ^j^aj-oLa ij^J 

■ I (j"~>l^aj 

Jlllj <La£. i^jJljjJaJI i_u5iiall Jjj>J.I fcd^. <^JJ^ (J "J nn lji ^J-*J jaJ 

■ 4Sj„W 4 QjS in (j 4lxu J^9-^ Sjrvlaa» iif>Luaj£ i_jjl < j^LjJJI J^. 4 ■» ~> (7ij 

i> v^LLJIj olajfln.ll j ll^ i^UI oljUa'^l ajjjJI o^^^I) 
j-oL*JI (j_>SJI c-LoJc ^j-o ^jill SLja. (^j-o J^l J^-lj^iil Sjj^J.1 vZjLuxuJI 
Bill ^"IjnLa Jij jjU'll ijjJilJ ^aLUI oLjjiilJI j-^lj <j^-c- J-c (j£J 
<jl£ ^jJI (juj-oulji Jlj (5jLa> Lai (.<AjLuaI JfLj <4;j£ kg"~-l Hamilton 

<»^1*J| jJ^I 4jj ouJIj ^JjjiJI 4jjlJj (jjiUlL Ln'fl n (jlii L4.j-o 
.Sjj^jJI <GljLi-o j-aii. ^jjlj-ajj 5JjU^I Sjjs vljlj JjSiLj <jl i^jjJ 

^Jj^i ,j t ouljj (iJjLili ((jjjjlll <xiL_>j 4-*43J 4jjjS>_5-a <Gc aljjj ijj 
^Jlsa. i_jj<11I (j Tony ^jj^J jjLusSM 6 ^5^-1 j-olxul (Ij^. (j <4-ujjjiU (_jiUjJI 
t_jJlill Jjlc-I AS (^L^ (jin mjljj (jil .3-*-kLflJ.I (_gj" inn J^. i_OLill Jl J-uaj 

•J^^ 2 C*"- 0 ^ (J"^! J-'^'-V (j' 

j ' IjJ <j-° ^ *^ ^ 2. jiLc J^Jjl/ j-> n"n in ij <JjJ^ C5J^-* 2^-^ 

v^L^ .c5jL& Jlj^ lyr aLu^ JLa^I J^j <lil Ciil^ ^1 .Annie Wilkins 



^Lua F. W. Wilkins jaIjj ^\ ^<„\\ 4„io-MI *LuS!l ^a^l 

_^a.Lll! jjjJ-o (gjiJuji (jl 4jJ ifij (j JaJLli! .4 ->Lill (jjij'^Ll! _>^.LLo 4 ldil in 
£L (j! d*j Ethel Jjfbllfl'-Uj (jiT^jj jj ^ill . Uli llrjj Ijc La >a.liil J£ 

Wilkings guL^ jb jjT jVtyCKg j?"q j^!l j ^"y^I S^i-Sll 

l£=^ .Wiltshire jjl ,7,'Kj Sj-kLLa j ^jjjj^ 4i>j* j and Darking 

4jJLi. <J Cj^jJ jl '(J"J «ii*tl_>flJ ^-^J^ ^Lija. -CAS"* J 'J^ ll-J J' JC-Luj 
dltujj-o JoJU J-Uli| Ciil^ .CiiijJ Laolc ^Jjj-uaL^ (j ^uLjAJ! LgJ^i- 0 JAii 

mil JjLxj jHoj vlijL^ IjJ ,4_=s*_uaJL> <Lo^g_a ^yjl vlijL^ .gljj 

O'j.jjj I n'u-> djtj'iLillj 4-uixiLLJI (j Ciil^ .Lg-fljL 4*C moo (jiljiJI (j 

(jjjJj 4J i^ja '\\ i^l^jixu L&jjLuaj (^L^ (_gjJI <^i;j^ c5jL^ SLa_s 

ilLi-ll Cilo-> ilfiLsdl JjJLSj Ci i^lSl I o . l m-w g .^jjij (jnj iim!^ LojSi 
J 4jl ^L oiAil J_>iM J-cl J| 4j OJ -» i « a j (jnj mjljj JjJjaJI J^J^J.1 

■ 4jU5" ,nll 4il^a (j ((5-aSJI Jl 
Sjj nijo 4-k-ui_jll.l iljJaJI v2jLj£jj vliljLc J-C (jin mjljj Uuj lj£-iS> 

^jl^lxu j djj^ Jl Sjjj - JLil <ya ^aj^-JI aj- 1 ? 6^ <JL*JI 

Jlo — dj_^ jT (jK .\-l±J\ (jjjJI jjj (jjj-viuJI (X>U! J dlcoJI 

Cul^) Jj^jaJI v_ui,io (jC 4 fl iVin Sj*jjI (^-o (jjj.'^- 'J — 

(jjjUl ^J^LLJ 3 ija^jlJI 4 (im'<<II Ij£jj j3 l^jl£ ^ g '<< I <(eLol»-ll 
Abington qj"-^ <j <l £ jLAj 3 IS" mil 3j*<l* m'^jJI 4 hmWII l^o .^'tlj j~>U 
4j"\l" i.mjjJI 4 ouj^JI I i^j! .^jli^Lai ij^jj J Avenue 

j^jjjJI^JI (^j-o (g\ ^£-1 jiJ (^jS-l >4 in iVs II ^Gjiiu idjj^ (_5jL& ^i kiIj >4 la" dil l 
j-o^l <JjJ^I jiLI 5/ J la Jju (jjjjjJI cjJlJj (_5jLs> (^L^ La llLi^.La .LlijXo 
*i ilLljjj .(^Jji-Sll 4 d'j'^ II el ti^rl |»Lal Ssj^j jiOc ,j iij m't lji (^-o i_illi ^jJI 
J-C 6Jj-oj J| 4jLja. Jl^Ja jLaJ^iLl (juj mjlji in Q J Jji^. J^^P (j' (j *^ QJ 



3 nnK II Jl i_>LaijU [^?-Lail <Uaij J\ -6^)" J-^ <*js>Ij^ 

(j i_u mi* <Ul Jjj pli iSjj^j Sj-a <Lal i_i i^if.l UoLc \ Y ^J^-j j-L I n'n-fc 

Jl v Ls,UI <jK iJ^UI J.I jj . a ^k £ Uj)!l (> 

iiiic^l v_JajiJI jj is_^aJI (j jLmj^l (j£j jj Ijjjj^ l^-ol 3 ouj^JI 

liit J^-J (jm <n'<l_^j (j£_l .(jjjjS Ull (j-o If^^ "— >LSj«JI (j-o L^jj 

p±*JI <jl£ <jLaj)! <Uljii i_u-uj (jl ,j Ja3 (juj-ouljj idLuu pj 
4jlj^io (j 4 ((jujjLU cjljfUl (j Sjj^jll CjjI^UI (jAaj Lki. i 9<h< 

IjLaii liiia. Sjj-uaj LlkLi. (jjjjill i_jLj£_1I (j Jjl^jJI (j^a-XJ Lo» ^J^J^j 

(jLoj)!l (jlaii Jl |JjlJI <j£J «?l^L5l5 4ni» Joli J 

Liil^-o Jaj (j! (j* 'Laa! jj^SlI La» :JLfli .pi til ^jaJ "-^L^ 4jli5i 

^jjSii sjj5-.ii a^aijii jQSii at jj <> 0 ^u-il ^i j 

(jl J-t Jj^Ij Ls-*^?- ^Lj-uaLjjJ! j Sajj-iJI -GjL^j e^gi. J£ j iaij 

(jjjjijlj pjja. 4j£jj-0u (JJJ^C J^. (j£J <<JdJ Sjiljlxi L$K fl^jJI v2jLa"bLc 

\ *\ NLaij (jl Ja2 Sjl^UJI IjLSjI (jjjJJI Sidney Brenner ^a^j 

LlLc Vo Jjl j <iiij^ (jS-j pJ JjlIIL .SJ^jlx, "ilk <iLj£ (jlj pJ 

(j J-ua^. 4jl (jjs pijJLj .jsSlI J-c. vijljUJ^!Lj cM-*-^ Lij^ 4 -*^ Sp 6-° 

JiA Jxa j iil^lj 4^ 3^"U Northampton Grammar School 
l^ji pLu ^1 4q null ixujjil (jjiij) (jjll JLa-i Mill Hill 

j 4jLsXuaI 4i<^jj (jla II ^ flj^. (^JjjI .((^(^iJI jA> i jl^^l 

(3 (j-i ^^11 (j^i-^ oj J^l 4_tujjH ^jjJ-o (J^ ,(( CJvJ^ Q>> < ^^- 1 4-tujJ-ll 

lii p ,^'.1 itujjll (j .ijj jjlII 4jJL«JI <i"<^ ^ Ij ,7,rtiajl (j-ijJI 4jL^. 
i f-l J aj^ 1 1 Sjf>Li-j jLsj j\?^ J< -'l5 clil J "^ Li_>ll (j IjjSiLo (j^J t(j"''"ll 3i->^ til 

(jKil J^. J.^j (jl (j Jjiii j ^NLaj Jx. ^Jl ^)!Li <JI s^ju, pJ (jil 



S jjJI Bohr Theory J-t jLal^L ^jjJI JjjaJI ^ 

<uL Oliver Sacks ^LAji l^i ^ ^ <c£J KuKjqj 

.4.1L2 La J£ (j* JjlIJLi tUfcj'iiiM (^jJI jljlll (j* Ij^tla (^Ij jj 

La-a liijLll! 4jj_>1I (j-a U LuaXa jjjlijj v^l^aixu ii'Jj JJ(j L$ji 
£ij ^ Li^ajjJ (^jjJ JLa-£j J| "lluil jjj LjL£ 4_jjlj $3 I n 

(j^-aj iJ-iA Jj-a 4 a t-i*i 4jla.lj.il 4-tojjJ.I (j ^^^jLi. .Unl"^ i_SLjjLua-a 

^1 — 4jj«-aUJ! (jail iiK cu oul .SJjLjlJI Jj>la ^ SjuaUJI J| ijLajJI <y* 
SAW ^.Lc — «Gower Street jjU. gjLi j jaJJ.1 j^U» LpL 

C-LSjxol v-J>Sl .^t La£ (^y^-iJI <jS^ ^ <j-° JLaJ' pjU'lll ^jjJ 

(jl^i ^jJI .Raoul Colinvaux ja\ilj£ Jj*l ^ ixol jjJI ^u! 

<ilij£ I^J=^ .LlaU~a ijLg-UI (j JjiC jJi Laji 4jLiJI (jjiAj ij 4jua 

^ (j IjJ jii — IJ--H>a (jL^ CS^JI — JJjf <*-o£ (>o j^JI ( _ r lt 

Jjijj Jjljjl jlliuSlI ^Jl viiaJi iijusUJ! ^jjJ iiK j ssljjl^j! ilLuj 
"£u>j ^jJI .Edward Neville da Costa Andrade ^jIjJj! IXujj^ Ij 
^jJI v Ij£JI uil^ Earnst Rutherford j Ji5 ij jlj a ,„\ jjI ^JLaJJ lLLo 
JujI j-a ^=>^ 'The Structure of the Atom SjjJI 4j1j i^p^-ll s>1>5 
JUL! jLluftl jjii joj! <^ -Times >jIjJI Sjj^ j S^aLJI S^a.^ll 

4_ mJ '^La jl"~> j <LaLflJI ^ (jLii iiiijj^ J J ' o 8 < ^" ajj i_jLi i_JLi=J 

4jj5i^aj jj-aj La^ ini II JJ^r-u <jL£ 4jl j-a LcjU IjjLa-a (jL^j <4jLjj(j 
|iL2 ._>i-S!l ^j-a Lnft.wl j^j^JI LnU'll lAi jSi j 4j| JOJJ (jil .4_1jJlJu 

^Lj^uJI IvljLjjisLj jaJc J^. \\ ia'ih ^ Jl 4-aLalail ^jJI — ^jljjjl 

iaL&jj)/^" (j^-aJ Sj-^ i^n SJLuxi jj^Iii <ilij£ fLkcL — t^-jJIj 4ji.jjillj 
.ijjluj N 0 • j \ • • ij^i ^jljU U-i 1^1 0^."l C-LLI ii.jjj (JJjLiS ^jjij 



.iL^J= SJUi culi J^; Jj^-ll 4-,jV, SjU.1 j yiJI i«SUI til k'., .SI ^a=.jJI ^ 



t^goil ill v^jLjjjjJI jLgja. i-ij's f t5^' j^'J "^JJ^ ^l"io"i "il (^jC- Ijj-*jj 
(^l^ La£ 4j_>^J1JI Cul£ <iijL\JI 4lmJI ,j <ia£. ^ SjjLa-j JjlAJL fcj^jij 

<L>>*j SLuL pL^| Herman Goring jjljj^ ^Lo^a ^1 Lalml 
(^Asj -Jjiil J ( _ r £jj J (jU .Wales jhj Jl 4^1^.11 

(^l^ ^jJ! V^->^' ^-jj^' j'-S^" <i (SjjU= <>a ilkxu 

.<iijjil La Lc^j LLjj-o 

Harry ^jLa ^Jl <j_>^JI j <A;j£ J^c- 

jJLjJJ llJLkj ij^LJI <^.uJ iiK j _>i.S!l I^IIuj! <Massey 

^VA j*.Lc ^alJ iiKj JxuJJ ji-iiij! ^jLualJIj ^1 Ky<Kjo j 

( _ s ajjJaLljLa jaJLl Jjl OS (^j-lj Lkj j-J I .SjLiaJ.1 jJ-*JI CjUI>^ 

£jL£ ^j^-JI £ju La £>_>J^i=^ (j IjImiS f (j '<< I < N "\ W f.Lc 

(j ^USH Ijj LnM-> Ij^sJj^s lig-lj i<Ui 3 s -" '-'->■ Lua (jc ij^a^Jlj ij^jajJI 

ja.L«JS!l dJjj Thames j-ajlJI _>^-i uj.^qj ^LjjU'<)!l SUU! ^J=»Li ^ jj 
■j^ 'II (j ^^S < ^-...Ul*. ; ^ ^jlI dllai .N^V^ ^Lc ji. (j 
ujIjUi^I ^1 Ua"K Lojjc j-> a'ljl ((da^jjjji gjLUI laJLiAJI J-«-aj) Li^o 
L£j't iiin Lgj^f CT^' (j a mi ls .(j^aj'iLl ^ojjJaLlill JLaJ.1 (j ( _ s -SLxi^a 

v_JaiJI Jiuul isLsJil (j La Lijj (jJsj^U ( _ s aj^LliJ.I JLaJ.1 j^jJ j^^jiJI (j-a 

lliL^ J>j^>JI I1a (jj^ j*" < Lo j^. Jl 3U i^ ssLJ.1 Loj .JLo^iJI 



^Lc ^yjlil! ^jj^r^u / j^-oi^ (j .a'iLc.l 3'ija mil (3,^-j L°^\9 p-*JJI <jJT Laj-mjll 
Jl^fj ftiftl J*i^ 3> j3 (jixuJI ,> ^ ^aJl Y- • 

La-iij iJaL^ILi Ls>j^J<-tu 4-ijLk-ij-JI S-aj's -■ II i~ifl~J .Lij^flj (j^jJ 
j'd-JI (^^-l l( jiuS>J^ ^j^j J-£ 4-*ixua aifljljjl i_J _>=JI» is la> u> mil 

/ j-usi^jj Y V <iJ (j iajaJI ^ ma Ij .^a_)K jk^i I _>$-<l Sjl 
(Jiij'm^j^-oi (j-o t_j_>iLlL CiM l-< n t-i8 m"i iuUI iuLa SjjUa OdA^iu ^^jLjJI 

i^jjJI J^lj^JI jiLa. jl _>il o^I d jjj <J.! Sjjj j Shoeburyness 

.Jllll fwjjJI ^l^=> (j-o <L*jIjJI (j jll jl oia '<! £_a jfl tV*< m jiLuL3.S!l lilt {J\ 

Jj-oj Cul^ 4'ut in L^js^i j-oj (^1 J_>^-ajj t^j'l-^ II i_i \r> fl 1 1 fcLaJil (j ml 
pLii all Jl iii_>^ 4ja mi Jj^ajj iii_>^ SjjIj ^ I q JLaJuJI ^J^-j 

i^u=a J_t J^JI pLJaJI !jj dJj Jx. 

^^iJa^j n | ■» (_jjj| i_u mil jjSi ljjS> .j^jiJI (3-0 <C-j'< i r— 1 1 1 tj j mi l 

^CjluaJ.1 La^lj.Aj i 4IA. (^Lljl-S LfrAa m ^jlll <Lj_>^-ll d'iLuiS!! Sjiii -djj£ 
cLLo£. OJC-Lu La ^Lcj-ujj <^L*JS!I j*-* fl"i (j Lfljjljja. o'lnl ._i »n II (j-o 
^jj^j iliac i jt-^ II I.A4J _>£. J3l ^0 mil Jjl^a. (j «iklill illjll) 

4'ije mil (^JJ (Jiuul II <_i t-~i 5 II fcLajU Ci3|-o ^ njl-i l ji n JL^-o ilj^.| 

.(^i^uJI <_>i^>. (j iS^La£. v2jLaio ^1,,^" mL ijj^^jiJI 
Lila^a — <4j_£ (^jS* .kL-i/jjIjl-S (j 

j iJLk <Jlo c^l£ ^1 <Doreen Dodd jjj uJJJ-* i> — 1 d *'.'^ 
(jjjjj cijl^ .^gjjU'^l cjjSII j iijj Jx. iLual^j i^aUJI (^alJ iiK 

CuJ^-o-tu (jjjLu^j CjLjIjj Jl (J-i-oj (jAj^c CjIj e-l^a_tu^ 4_L^Ia SLlfl 

cilijJI |^l c^l^ .J^jJI S jljj (j ipl^ JajG .Tobias Smollett 

i-m's n (j v2jj_^I — >§-<i (jj- 1 ^ — '— V.' 4 "" 

(jjljJI ^jj^/ j^oi^jj jj .St. Pancras (^Ijijlj cuU j gljj 
pUj! dLi — djj^ (jjl — Micheal JIjU ^IjLiJI Sjjj j 



ij_>a.J! ^Lui J-ojuo j JajJ! J| <4;j^ JSliLs -ii^a^JI ^IjLiJI 
j£>a Jl ll^! Jj^aJI JSi <_yl^ .Teddington ^Wnj-p j d>l^AU 

dlla, .^^-11 J^LaJL Havant c^UU ^ v _>UL West Leigh 

p mm" Jl^ J-S-*-ll ^LilSl Sjl it-in vljlf J| J^ojjJI (jja <iLj£ 4_£Lii=ij 
*^J>lo ^a-llxuli .jJJi-ll Jjlo Lg-al,,^" ml |iliJ olfl>^)!l <ilJj Jjis <-*^"> ^.LijT 
j| Mo-ir. liSj (jl£ 4j| J^^ll (j-oj . ^-t^ jJIj (j^JJ- 1 (_)-=»■ I (j-o ISJLjj-a L1j_^3 

( ll>^S3 iU J£ .-4.^2" SjjUII Portsmouth 

.LoLoj 3£_>^JI Ljji jJajaJj S-ij's Mif. 4 3 t-M n ^j'l-^ II J^Ludl ^r_< ifil (j 
J-C Jj^J Ci^la (j£J <p.L*JS!l p j n i^BJ p_iu3 j lli^ l>^ <iL_£ 6^ 
— <ia£. Jj_>iJ Hjlj 4 i^iU n jj ^1 — ii^aiJI mi (jl 

.f.|_>i5> (jjJyLi ja^jl iijjja (jji^La (_£Jjjj ^ j i t-i j <_>Liu juSij-^Lj (jl S^j 's mi ■» I I 

J-acj <MX (^j-oj-ll <jiiul Jjj^i <_>"lj J-c- j-^Ai ■A** Cy" j * i < a 

^LiWI ^r^-flJ iJI ^j-A pfl'fljkj (j£-J •'^^j N V ^a^j 4il Q-»"i 

i_iU"II J-iAil Siixuj ^jjSij ijaJLill U mm" ^jlll iij^^JI jjljjJI ^Lual Jj 

.jaaU SjUJ.1 oUI >=>)!l 
i^l <"l JLm^il (j jj^I LSjLc. 4 mio'< <ilij^ J^-j cj__>^-1I jl__yilxul £_o 

jUj ' QiVs (jl 31"^. II ^l^il ia-L iiU. (j Sj^j vZjIj OJa. .oljUkXai'jlj 
I n-> iri I mjJalla-a J-ojaJi 4"i'ijfl mi ^1 — LoLoj 6j jja. (jc J-^J (jl — 
ii^JI CiI_>jUJ.I Jl ia^jijlil <ilJj ^^J->.l JSj |jj .LjXaALa (j La Ja. Jl 
jljia (jja 4 i'h U 4'mQ mi II ^1 Oju Laos g i aj Ij .iiiLLuj-JI 

oL^uil£ ^1 (> I a I mi" ^ pA. c^L^j <Sperrbrecher 

( 2jJ s 0 • • 4jjj j-Lvi LijL__^^ I nnk Lli-a L^La-lS-o (j ^ ii-i" v^jL^ .^LiJ*i!l 
^LaJ^l \ ■ ^ Ua a Jaju ^liaj) 4-aLal 4 i ... i U l \-i M ^LiJ*^l j \ ~* ftj 4j^aj 
^LiiSlI Jjo L>^J '(^"^' ^njkl'^tl JUJ.I olj ^LkjjJI 4jmmULuLII 

Jjo_ali (jl liLj^ ^jt-i" mm mi sj^ (^"La JpLuij . ( (_^u l_jJ I JLa_ll olj iijU.'i!! 

Y\ 



(j^sU. jiJLl (j\ (jl J| j^AJ! <4;j^ jL^ta <3\<a mil <ilJlJ SjLuka <JS! 
j3 jiJLlJI lla> Jlo (^fU .l^aLal a'^l 1ju iS j^Lx! 

Ij^jJj (2>J (Iajj^jJ! Jal u^W ^Ajill (^1 Lo£ i<LjL*JI ^a mil j^o ^r^C- (jj^-J 
^1 (^jj L$3>* JJ^' J- 1 *-" ft-*-" "-f^' ti 

(jnjUlliLa S^3 i_ SjJlj (^1 i_i J (^l^ 4jJai. J j a jj \j <4jI_>j <^JJ^ <iJ mio j -jj^ 
60A Jj-o J^. II (j ^ o j i 'ifs i_SjJlj j»Jj <iSjj j^^^jO-uj 4'mO mi 

.Lijljij (^jc <iLj5iLj i^jjj-ojLII SjU^JI L$ij-*J (^1 J-oInJ.1 ^rt-t .<La^l*J.I 
SjjLla 1*1 la a"*i 1 1 N \ I Y jiLc jj-oj/4_iJ_jj |iUI (^-o ji^j (j Js^JI (j 

Lorient oi> Js jJ IflSjU* *U?>! ^jSJil ^jaJI ;>^LmJ i-jt £iLLl*J 

<(J JLlJ| jUaM <j£ i^UI 3jj5UI i^jil jJ^J fill j 4nflMill jSl 

(ill ^njULliJ.1 JLaJ.1 S_j3 jljiLo ^1 (n-> . 4j"^Lojj lAjjil ^IjI Lo-o 

.i^jil jJaSj jajlll j^a a. J f-U.1 J^aC-J iijiuuJI J-C jLalc^L iiSjj 

((J^Li. (J-° ^-*-l (J-^ jl M^-l (_£__>^-l Lo_4UJ J^J »— J^^HJLl 

^^Ul jJi .<Ga^jLu^. JiiSiS ^ a" II 3JT j J^^l J^->U j^c- iojli-o 4j 
Lg-ui^^ ^1 iLklil (j ^.(JLlSlI <ya JjOaJI <iiJj dAj ^j^-HI ^"J-uj 

lj JJ-Sj Ciil^ (I^c^jxujI JJUJ (L^jj^juo CilaSjJI ^JiS\ j~5iaja_£±uj 4'ua m (jxiij 

<Ci3_>il j3 j^ajj^jy^uj <jjiuu N • • (^j-a jj^I (jl^ <_>_>^JI 4jLgjj ._^>_iJI ^LS 
j^jj aLiJ^ iois^ iullSlI ssLil djj Lxuj 

^jlll — ijjjj^sJI ^L«-lS!l j-o i^jLiba icji. liiij^ j*.'-*" ("I Laji -(j-ajJI 

pkj - «<^UJI,, f Uj| . V ^JI pUSI pULJIj j,U^| 
j^kJL .^nIUI o^ba ^ ^Ul JjjLJI f UJSll ^sb^I ^LaJl 

J^. jl LAjI cjjjJLl jtiiM (^l^ <Ul J-o tj-^ a IL j ■» ( n < <illj^ dilj 

.ojaJI ^ ^1 CiljluJI j — jA^JL JA1 

YY 



J^*J Berkeley J-j£ ^ JM "\ £ V ^Ic j |Juj Jli La aic 

Aa^^j^ j jU j 1 «L>W 4 - tuii 4iJ^ ^ah'oajJ' 

i> j> ^ a3 (jl^ .g-ajj^l^ j iSliai! (jl^ cs^l .Edward Collingwood 
Jutland ox&U. 5£ Jxa d £3$ j 4LLal4-.ru j£SL\ JjU,,H\ 

_£j£JI 4jj>la (j £ SjL^i vljNLkc pi .Ail iL^ <iLj£ U. J J jj-sm! j£ <jl 

^Lc *Ll£ jj .Northumberia Lj^Lij^i j Lilburn Tower j^t 

.<gu* j jji £J UJ! jl >^JI dLjU n«uo_n«u& 

IjjauJI a^j^k) ^jf^I ^J^ 1 ^ i^Ut 6^ «illjiT 

t(jO mil ^a-a ol^ua! *>LsJjL oLual^i-ll 4 a I ^jjl ^(^j i^ll iullSlI 
. J.nfllL vZjsL AS Lajla) a^j^kJI liii J-t Jj uaa II CjUjLo J£ i^ul^a 
IflQMil — U jlji=> (>o iijlil 4-ual vlixua-Lai Wll j^oj / 4jjj V • <jj 
Ljj^j g-iLa. (j CiLualj-i-ll ._iS -»"" ^jjJI iixujjJI (^iuuJ! — U-125 

vjIJls^I Jl I 'to mi jUat'jl jijj <L$Is Gulf of Bothnia 

jl^l j — jLacSlI ^sjIoS f,l„^* luL — Ula^| o^^'j 6-° 

Jjljj I (j"'i mi ^jlll <Lo j-OaJI vliLaa^JI ja^jJLi .3U i^ll SsLII (j 4-ua|_jjJI 
Ls>_5^l^.l_5 4-ualjjLll (JJJJjJI jijl Jis Sjjilfl (j ^^JaUuJI 4j_*i,Xaj vlildiJjjiaJI 

ijjj-ua v^lj^j^k JxlsJI jykj 4jj-._ill Kronshtadt ojlXouaj^ S-acLS Jl 

J^j^kJI Ij^J iiiiJI Jji^lfl'll 4^jLLa (JJJJjJI <jAij ijljJI (j .ixLiLo 
JjJ_>i JLujjLj ja^J ^LajJI jijj (2jI Ij iII-i (^^jjUajj-JI j^jil tja-^l 61-^ £a 
JjjVijIj£ jLU JljaJlj _£^-LlJI (j-a SjL^IJI (j .a^j^kJI (>aaJj 

j_>iil ,±ij-> S^&LSJI (jljjl Jl \M0 JaL^,/ jjIj;^ j <4jJ^J 

.j^u^a J| ^5 Batum ^jjL> Jl L04J ^ri-l=jj iixujj SjjU= Lo^JjLSj (^1 

^laJ iU-jJI jJlj 

jU^j^I (j ^ j^Su Lajjc La^"i! Lg-a,,^" mijmi ^1 <4-tiiaJL l^a"->l a3j < LS ^&1\ 
.(^jj^iuLJI <3_>ja-ll oLjjj mi (j U Mijlll _>i^-j-ll (j 

rr 



Jji-i rii^l JaLjis (^j-a ll>}-"' Jj J jj Ij^J "-^JJ^ tJjLS J*S (il ^a (j 

<jl£ « ^JLi^JI ^UajjJI Murmansk dLuiL j^a I u &iL\ 

sLsxual Js\ j^J g^uaj-m — Robert Dougall JU»-jj o _>jjj — 

:jjSjj ^ p ^ Jj^ iu'jJi ii J^j- 1 

4" fl i (-ii JLi.jJ £_a — "-^JJ^ t5"^ t jlj - ^ llJ CiflJJaj! 

Peter and Paul Fortress jif JL^ 4jJ2 j d*^-^ — 4^.^ 

J a" luj j^l JjS liaj^jll SjLiil SjLj^J (jjj^-l (Iacjj-ujI L$ji "bUaj 

(jljjl ^ v^?-" <Jl S^ 1 -^ 4>-£ JL 0 -^ 11 Jl jLLDi JU-jj 



I^JJaj <ilij£ Jin ouljj SLi£». (j^al -> inl Sj'^Ij Ji-J <_j_>^>-ll SjL^j cjl./i-2l £_o 

Jjjjlj Georg Kreisel Jjjl jj^a^ p-a> p^Ja ^l^ .J<5*wnU j 

Jjj|j£ (jl^ .Maurice Wilkins j'^ Kj <_>ujj^j Odile Speed j.i 

4>U^I iL^kJI &jLJ.I ^! i^LiUI jl^JI J_c <GU* Jl^k ^jS-aJI 

i-jlj?" m*jl <->jLuu\ ££j La J^. J| J- 0 ^ <(jJjljaJ.I fLajj^iS!! 

4jJ| £_oIxuj (^ys lij^ ■ x ^t f"' l_r^' oLSjSlI (j .,_^ljiLuJI jl^^aJlj 

Io^j jiLS ^_ya Jj! Jjjlj^ (^L^ .J^a. J-c- ^LjjAJL j ■» mm (^L^ 4_<ii3Lljj 

.Christof Koch 

^jj^I Lajjt^a (jl^ <j^J tCji^j lu ^ win j*'^* (J^jIj^ ^j^ajia. (J^ 

,ik_u,jl!,l 3 S < li II djJJj^J Oi&t^ I "mi ll (j Jjj!j£ jjj .<iljj£J LllLk <ia 

^jjjjjj <aK jLljl iLiiLU ^\ Ltu-alll |i_Li JjS I ji l-> '<! (j i^ujAo Jl J-^jlj 
.Wittgenstein ^1 wVn^'jS £^=>h 'S^-^ 0 ^? Trinity College 

ijjJij j v^LaLg^l La^! Yjtv, (^Ljj jJ^la jJU. Jjj'j^ 6^ 

.LaLoj jljJaSlI i-u_>£- — f-LalsJI 4 mla. ^^ii j^Li^ — J^-'j <jL»^JI 

ie-Ltu-o d ■» ,mI" 11 2f l ,.,1 1 (^| ^ajU J^LkJI (J_C Ij tj * a Lua-o (J^ ^3-^,3 

J '<i a j (jL^ <Gl i^jj (Jl ^Lj pjJjSi (Jl^ gl"^. j (2jL^ j\jjJI ij 3j *"' l*"^"v9 



j^i pj.^II ii^UJ! i>J>\l^ aAi (jl^ <ul J! ^Li f"^Uij <4^sLUI 
L^ji (jiiLc (_5J-1I qIj'm inn-^ II _>i-!jl (j mi l ji^hi f\ jjj <mU .jil^ill 
Freeman Dyson (jj-^b oWj^ VerenaHuber l^i 

3JU. _>JI j^uaSj l^^iij^l ^Jaljjij ^Lul jJjKJI Jx JjJU LajLa> <_jJyC.T (jl£ 

(j! ^jIj k-kLmJ! Jx i^lj.Tif, fLulJ! JjLi-j .<GljJ>i? 3^ U pLilcSlI 

<I>L llaUo Jjjl jlS - y ^' dld^jirti 

£jjjy>l£ (j J^-° t3 ^ ^Lla.j 6^ ^ ^J* ^ nil 

J_^>_ojj .ljj-->" n ma. ^^jIslJI i_S-ualll (jl£ ^ Q UlLi 4_aL3 Sjja Jl^jiaj 

tj^i c2-=^ 6-° ^jfJuajLjii J ^ . Tm Jjjlj^ Ijj mo <iijj^ J^-^ 3 ' a' 

J^> ~» IL) (_jl Jjjlj^ Jjj jiJj .Jjjlj^ (_jl i «<_J"J mjlji)) (j-o j- 0 

Loolc. (5_>i.I Sj^ (jj «.ida^ul ^.^"wn! Lo Sjlx jiLu! Lojj£.» :JLs Lo^ic 

.ik ^iiU dj_£ f-^l (^kcl i_j j-ill ^ylsl^ai is.1 Jx <uk (jAiUI ^^ILlI 

^(jSU (j eLu* vZjIj ioL*JI mil idJlj ^h^I j3 <iijj^ (jl£ 

<uK (3-o i_i5f. ^rjli-l as Jjjlj^ (^l^ . \ M V ^lx J o unj (j 

(j.lll Jl Loj-S ijllil <jl t Jjj-^ 'jlj^ c^J-l J-ojlII Sj^U-a ^"ij'ijjj 

Mulberry ^jJLo ^jl Jx ^1 ^c&l — L^lu eLJu! S jx — <_)! aia I 
JUJI j Uaj^I Jj^I jZ ^Ju> 

L^jus (_>JUJI — ^Ijoj^JI — dJljJI 0 ^-=> All J aBfcl Ua^ ^ 
<iLj^ ^ LS^^j iLo^lSlAua cjjj La3 La ^Lc j^uj -J.?^; L° ^-^i SjjU.1 
4lLLa Ljjt» :JL5i i^ta ua 32jjJ=^ aj ' toJc v_>LmJI dlj (jl 

v_j_d-<J jjjjj ^1 CiLajLiilj ^JjJ=JI J[ JjjjI Qj$ j <Lo Lc^j jiiJI jJala ^1 

^USn (^iijjj Jjjl (jl^i .Oscar Wilde oLIj jl^-ui^I 

diij^ j-^' 4 0 iO-w (Jl^ j^-ou SjLiaJI 60A (jl J^jIj^ CSJ- 1 «.LajJajjj 

n 



Sj^s olj Jj^L£ «>!ji — J--&I J-t lj_-i <iljj£ Jls- (j-C 

^jLil ^l.^"w,iU nim ^ _^L__^!I ly- j j^j-JI mIjl.1 Jl J^ajl; 
\hji .i^^UI JSULJI Lib <___ — J/JI iu^UJI 

jl LjjLc <4;j^ (j-^ Jj^' J-~°> _jL__LjjJI sL\l_ _£J-_l 

<iiij^ jJ .^rtjill JS^J <_J_a. (£,111 ._ii.mII ^j_> !_A _,_C Luj 

_i*l_JI ^j-o 4 l.iil.ii Laj^jju _)L_ — L_>J-*j j\ -jjfa. — 3a .nlal L 

JjL__JLj .na'<l l^cjj j_l (j_5___ol L&^ajj i__ai _iNL_JI J^>! 

ji.Lc jjjj (j S olj { J±=» ^i* (j lis. Ij.^Lj (3_C S_c__l 

_,_C .3^L__j^l _jLulj.nl! _,_C J!_aJI jlio _j <j__5_J.I 

oljs .mo ^"ii! Churchill Jiu jiu |J_____I J_i ^jI'immj-^'jS 

£_U_i jl jiSlI jLIaj (j! ij___- «, Lu-JI _Uj 4lL__. j o^LSlc^l 

4_JjLc J! ijLcjJ! CiLjj-JL-o Jjjia JL^ujI ijjji-u- (j* ^'s" Am j io' S I a" ■» U 
^j-o i_a^i. ^1 f-l^j. (jj-i — Ua'<ll ^jLi (j-ii^i <iljj— - Lol .L_u__! (j 
.SJUI LL-iJJ liij r „^w„ ot>L__^!l _,t dJj _J»* — JJ^JI J! 
(jjJLSllL ___u_i J2I liijj^ J-*^- ij Jjjlj_Ll Ji^all j-^-jj Lajj 

j <4;j^ o-» V->--" cLfl-jl .ijj-aUJI iiK dj_ ^jJI 

.Pimlico j<jloj< j _>uj_-JI (jljj-o o"\ j jjj! j 

__,_C Lali__4 ijL^^I (j I_j _2 (jJJjJ (j-a -iS^aJI lift JjL^ij 

James Potter Jl^ o^^- v 1 ^ - <i djULi j 

jjsj—I j^jjs jJLJI — J-LiLo J-tujlj .<_i.jjj_j !__£ 4 ■» i— j .n _ii_C _;_JI 

J___Nj| jju .^jl^aLai —jj^ (j <J_^- (J " ' » ' I — j^l^' 4jujI I (j \\ ->■ 

Cjj-oj J| Sj_>_J.I fL^il! S_>a_i j .j-^iLlij iS_i j ^j^j o-oLa! (jai) J| 

Lali_>j ._jL_jj_I Jl djA_i_3_a___J I (j JjjIj^J <4;j^ j <J^ji._JI 

(3-0 <^ijj^ Jy _J ' ° JL^-J" 1 ^_>^JJ I fl*'^ "' ^ ^ ^ ^ ^— 1 Sj^ -N II Jjjlj^ _lj_ 



TV 



i^lj jJj&l j-c. <e^^Ji j^-^ <i Jl 4>~£ o 1 ^ 

^ ^ ika~o (j v->^' iJ^ 2 J! ^oJI — JU-^j Lol .i^ljJ! 

Jjio S^AII Jl <Lfl-lji=> j ^l^ ^jJlj .J^^kxo^Ll <&J1 JJ-> ^ 

J^. Lojlc Iajb iJjjS J j^jj jli — 3< wnll (j ^^jjjjifc jLi^ 
(jjoJI» jj-ol <3L"»2Ljj Ljl^ i^-i-^ (7i (j 4jjjISjJJ v^Lixu ^l (^-a u ^ I " j 

J^a. Cul^j idilj (Jl Laj Liiujjj jiJL*JI (jjSLiuj 4-ml j ml lj 

^jJI <Jjj!j^ ila^LU dill (jjJ=> J-c- f t5^ 

lac Lui ^olcjj^jil (j-o J^ya- iiaJlil (jun^u <iiij^ j^Ajj j»J 

I^jI C^jj ^jjjJI 3 1 n5 II J I ii>jl JL^-jJ JflV.1 (.£ikJL (jJ-lJI ^^ua^o 

Io4j -cs>*-l Sj-° 3a-LuSil JU-o (j JajJI (j ocjj ^ jJI '<4;j^ <j L*j£ 

JLol^.1 ij^aJi-uaj <(1>Jj^jJI <LoLc (^j-o i-J^-Sj J^J Sj^^-ua Lll j(j tVi 

jJaiJI (jiiAj <4>sl ^LjjI j £s ^A^-fllJ lli J SLpJI J-C jl 4j J j jJLfllJI 
.Qjjja. dilj 'sl j wnn Jjj!j£ i_>LiuJI .<J^ ja-lL»-ll t>j 5" ■»_< Lac 

t_j__>aJI 3jLgj i_j__>3 liijj^ ^Li^. c5-^' (^J^l (j^"> "'II Lol 
Ji\J j ^L&l o^I fLui^ (^ii .4-uliJI g, y ^"„i ^1 slj.1 ^ 

(jl^ I on-> — <jSii ij 3j_^JI j>>sLuJ I n-So jjjj (Aij^ (3^ N "\ I 0 ^Lc 

(j n ^ iajLa <LlljI Llj C5-^-H ^yjLulJI (^j^-lil ij_ > ^l ^Llu (j 

iLgJ_ajjij 4 jj S ~<. Lgj-a Cit-iS mi jiJ .J^itl (Jl I (j (jj c^^jJ-*-!! (3^^-^' 

(Jl L&LcJj I (j ■» n-^ . (j djj^ LaiJcLui t^j^ J^. tajjj^Sjl (_>ujf-j vIjjjLijj 
(_5JJJJ (^jJI i ^'^''11 J-l^isJI (_yj-iJ-l f c5>?-" o^j-x-ll vZuiliji .(\ nit II 

jjjLuI 4i> irii JJU (jjjj (Jl^ ilJljJI 4jjL}3 (j 4j£J .(3^1 ^5-^ J-l" ' kUtn 
vlJLfli .j^Jall (2><Ji^- Sjil SsjjSl Ijj (^ja. (j ifldiJI (Jl LjjLcjj Lgjc ±xa i 
«.fldiJI JjLxj (3-a ^ryia ^!)) :l (j mij (j 
SjJjjs vlijKi iLaLciJ <^i;j^ (jc iilLL-a Cul^j (Jjj <m JjJjI I (j n o il (^l^ 

lljl v2ijL^ LgjSl Ijiijj ._>i^uJI S_£j£$ 3jU II aJLalJI ^ Sj_>^JLa$ ^^jliJLi 
YA 



Norfolk dj iiWi _>i Sa^ j King's Lynn j jiLua 

j Uj^ j O'^Q diai iijjJLsJ^I jjj>ll JjSlI iilLtll v-JjaJI OJU 

jjljj 1(j jLu1J! ^j^-lil <e^=^JI ^I^uj Jj,jtJ\ oa^'ill .iiiliJI 3J.L*JI 
^j'ilj ciiac- ^^laJI J^.LJI cxliiij j-s-^l 3-» iAJ oLa^LoJI ojU 

iLo-o i^-o iBletchley Park d jL J m'jh j S ^LiJI di 

(j ^LiWIj ^Ijjjj^JaJI p j->J-a cjjLj j^LS cj_>^-1I S-iLjj £-oj -Sj^. "^nj 

l(jajK"j JjJjI la^-*^? — Ashe Lincoln (jJys'ijl jl\ — 4j_>^I j;'^ 

4_H_1jl1LIj Lfl-xJg ^J j" 1 4_ijLL*^I JjjLjJI 4 ^ a jjJLlI j"^' « 4_Lo»o d *« ^ a « 

olol^-aj ikU~a iL^aia LalJ (^AID Cul£ Lg-&ts .j>.l-i-lS!lj vlila^j^aldLj 

imjai! J! Sj ^jjlJ! j 3^. 1, .ill a\ djj J! Jjli iiU. iilSj dj-mjjA 

ij i ^jViii Jj>i=JI J^-^Ji ii* I4J Ijj -U^^p- <i jIj-oj-<^^Ij iiiij! 

LaOiC <LuaLi. <Sjclj jial! 1 4t-iH n (£.111 (^^-l-i-l I j * mi l 

.jjj 4j^Jj — ^-^jj 6^ 4-11 i^fl'tl (j-o ^c._JLj — L4.jjj-a (^l^ <jl Qnlr. 
dH j — djj£ ^ fJ La£ j^aliJL ^LoIaI ^1 JjJjI ^ 

^yii .LlLc 1 • ^a^ll cJajjjl Lcl^jL^. ^1 j>Ji '(^iJlj jiLalail ^1 — 51^.^11 

4-^=9 Jl t>jl°"^lj J-ojitl 4i^Ll= P ^jjis (j Sj j^. ia^Lc Ijj N ^ I 0 ^.Lc 
.iijj SsjJ^jj pljlc^l J| . ^ ^ 4~>ji^\j 

^jJI (j^-^ mil j l j« mi |i (j Vs 1 'djj^ JSc (^Jjjlj l^jjl^ Ljjjj^il Cj^^^l 
g^aJ <_dkj <4;j^ f- 1 ^ N *\ £ j^Lc- jljl/^jjjjLa j .JIaJI Jn^j 

v2j_^a.l (2jI JJ(J (^jS-I l4j_^a_lJI vZjI__>jLL1Li jUvjJ^I (^JJS (^j^-OJJJ Llij^S LflJa_9^S 

Ij A> ^-^3 .4_illa gjA^j 1 " 4_LLi^o "tj-* il^a 6JjLoj1» 4j"^Lj ^ la I 

iLLLa fl_>^)! CiJJj IjJ 'Ljdl <LajAj 40(jl"n <J_>^dl CjI_>jUJ.I 

.J<5*i»itl ^Ijjj |JL«JI C. P. Snow ^jlxu ^ ^ S_>1! dt Lg-uiljj 



eLL^!! <ilJj ^ f^^JLi j» o I 'la^ LcLkjl dj".I jJ» :djj£ 

.ii^jfLiJ! ikixJI jx. jlj^." ,ti^!l v^Lcl^s J <iiij^ (jjjucJLj! ^I^LLlI <jj 
fwnall JjLuJ! (jujS _>JI — R. V. Jones j J Jl ^ ol _>il o^-I j 

fcjjS> vliil^ JjSi .(_jj£_ya l^IjjLLo i_i~^ n (_jj_a£jJ (j-us^-U (jl-flJa^il jLi£ Jx. 
J-ajJI ^ 4jLi^ JI>lo j-oJ-ujI (_gjJI isj^jij djj£ L^ji Ijj 

(J <gS! JLa^l J£ ,_r> ? '> -u! g^Li J^.j ^s.j Lij^ 

J^jJI dJLl .it',,,, <g! j_>3 j3 djj£ ^l^ N"U"\ flz ^sl .^'itl 

Ci^C (^jjJ! 4_i^a^aJI ^A^flJI ^j&Lla»a (j»a j^aJI (jl ^LoLclj ^ ILi 

J) i a ^. "i ij <Uic ^daJi ni i (_jl ^ JjlSJL jjlJu Jjuj >l fl~\g oI_>jLL1I 
jUJil 4^1 La.ia.jj <LL^ jjsS!! J! djj£ jJ=^ .Sjjsdx, oLjlx 

(Ijvjjj^jJI JsLjAJI (jAaj (jM <±j,.\-^~j (jl^ 4j| Sj-a vljlj .JAs 4-LajaJ 

SLa_S 1 inn's I jji — I mjjjl ^ _£j^-ll ^J-*^ (jJjd — I '"'.'H (jc- 

<_5.ii! P^^iJI Sjjjlll J_u-tu J_c 4jc ij iiC^j ja-ui La (jl 

j-Lj (jl£ djj£ 6^-1 -SjjjiJI jLii^-l ^-tul ll^! -ulx (jll=Ij <LLa. <uLaIa>l 

4 CL> t~JJ 4 I nVs n ^jAX. fcljjJ^J ilLtuj (_$J-"J 4jil <_>"dj iLoLc V* j-ojJ! (j-a 

(jjl <jx <'KftLi «dJj ^Lij^! i4-aj<^ II jjLiJI pjl*-ll j Ug-lc Jl^JI 

( j£J ijjljxdl L^_i^aLijJj 4jjjijiaLliJ.I v^Lo^jixja i_Sjj<-> .4jjjjj t 

JikJI 4ii.ljj Jx^. (djj^ 'SjUvlJI j\ 4x.LLuaJI JU^a (j 3-fl-iiaj 

^jLijj^l (j SjXjJI <K I (__;jJI isjjic S j^iiLnJI (j j^uaJI jiLi (jji^all 
4\n\ihjj £ya I \ ._i nn'sl La^ .4-sl in" 'si (ji-aJ La (^^-Sjj "ill Jj3 La 
JL^a ^^."iflj (_jl Jx. Jaii (jjjjj LajLc <iiaj£ (jlis iisjl_ai=il <jl__>c_a Jjjlj^ 
' i n&\ (jl S(_jii J£ (Ja^J 'Wf^ ^CS^ I f^^J (j' t_Li ^^aisiJI 

Cii_>c-)) :4jLs p*s fl* < 4 t -> mi (_jjJI Jjjlj^ jl A* diLi .jL«JS!l jisJ\ 4aj5~> 

4 1 1 -» "l 1 (iLj^ jJiUij «.^La_lll ljaa-<. (jjjJI <iila (^jJC-l (j-a^a (jj^jill 



La ^jS> '•i* 6^ -SLvaJI j*^ J*-*-" 4Uj<" ^jJI La j_>iLi 

.5 j-OuLja <_i_>»JI pL^UjI Jjlj 
j2! (jj ;< 4i->^ ^Li^ 3-ua3 Jjjlj Ja. J I Uj SL^ 4-ua2 vlijl^ 

dliA C^K Ijl Lac ^pLiu Lil£ j>ii%9 JT <> -iLjS S Jlj $ l^laS 

4 S iVm S^jjI Jjjii (^-a jda jj LajSi"^ (jl£ -(j^J tl ^-?L>2 <*-Lua 

jjj ■ Ijj fl in n (jl£ |^ S muI I j'J^ IjJ i— S^LtuI (jl i»U^_aill i_u5ij-a (j£ 

fcuUI (> 5ju& 4j> .(Y • • £ r U j Li^j) f U 

lliJa (jLLs isjlj Lai .fLulJ! CiLpLkJ! (j* Jas. JjI Cijl^j £OJj^al£ 

jLc \ ^ \ V jiLc Soilj^-ij o-° ^^La i^alljjl ^gjjla \ \ JjuoI <ja 

<LjLill iiljll ^ j^-iSj J-c- djj^j jjj^LLj J . ^YV jiLc LjLkj^ Jl^ 
.(^jjj^L^ Sjl^U. jLijI jjj^LLj <j5Ll) JLaSLl I n <jl£ La* ^Lj^iiJ! j 
Jxicj <(<GJLoj ^^jl (jl £s!jjj£ J! ilLoj jldc.1 j (jLij^l Iojj 

(j (jjLgjLa £^aj-0u_a (j jjj^LLj J-ac) V->^" LiSil JLa~a (j (jlij^l 

.cJ^^^^JI Ca-S^o £^ajJ-a 4a^.^j La^La (J^ J i ^O J La^ .((J-j^/tj 

jcLulo^ S.ic.1 j 3jnl<-. <iig_a J^. Ji^-> as jjjiiij (jL^ \ *\ £ 1 jiLc Jjl^.'j 
iiK j iLj^ (^jI! ijj^JI fLijiili jlioi! John Randall Jlail j (j^. 
.Sfljkj (jc djj^ (jl^ Ca^ j j King's College j-s'^ 

■ Cillta II iiiiLa Jx. p jjAII (jAaj <iil j ^^S-Lj (jl 'isj-a iiJ J-uaJI ^ 

j^. j jj^LL j -i2 — vj-^' 4;j^ jdjLxi — (_s^La (_5jLa> (jl^ 

_>^jj jj^i. lasj^)! 6fLk£.| jjij Jj^ ^ j ssj j pLijI JjjJaJI I la> ijlaj 
(jl£ ^ill .What is Life? ?SL^JI ^ La (jl^>u Erwin Schrodinger 

^ ^ i x jj.Lc (jLj j Ls>lsjT ^i oi ^^uj.i ^ simim SjL^ 



liit J£ i_u mi (j£ Jgl lujj Lajj <_>lj^_ll ol_>2 lj| -^J^ pfl'j.' (j-° (j^J 

S^i-i-ua <jj^J (jl i— \ O I j > a 1 1 IjJaj 4j| J^jS-i __>^_jjjj-0u (jl£ i4_iiaJ! 

J^-^j (_5oJI j^SlI .ijjsill ii^I^LlI IjJ. L^cji^A. ^ jj NLi lis. ^^,11 

&JJj^i\ (j* <jl£ -SjL»-1J 5_£a-a _>i.l Jl Ja^. {y> v^LUI Jx. L$Jjjja 

XjU^o — (j^JLsli .Max Delbruck djj^i; j IjStla ,5^, 

;«^Jillo ^^i. Uj^Ld (V,l^ |j| IIjLj (j j^j'M d>^?-l! (jl — SjiiJ! ^jJ=> 

^^liJ llil^ I jjj, jjl^ .5 a ixJalla iijj Ij U-aia. ^1 

Jljjlj ■ qI^j (.cjLjiJL LILoIa! Js! djj^ (jl^ <j) ^Lol&l 
J| 4 t jjj (jl 4lo oik ^ .Saint Andrews jjjjjl ojU, j 
Jljjlj j-o _>^.Liuj jJa (jl^ <jl <4_ua_>i-l! j'j^ Ijj 3$-"^ • j ? '.'^ 
.jjjjjl cxiLuj j ^^Sllj Birmingham ^L^la^ j Lus>lj^.l ulnjj- 0 
J^a. jlj ^gjJI iLa^jjj J-Sj-uj ^ n"i-> jUiLflj c-j-tu viJLU Llsl^ Ij^-^ tVilS 
. \ 1 o • Rosalind Franklin ,^Kil _>i jjJIjjj c^jju 
l».Lc djj^ iJjLS Lajjc SLpJI ^ (jc o^mII Ijj jJs jjjSLLj <jl£ 
dLjij jjj^LLj i_i^r.li lt5 ajLo ^IJlSl J-t IpLIj <4;j^ cji&j .UH 

j-o*i!l j Q luj j»Jj iji'^JI ^-^j J-^b o^-l !4jUajj (j' J-^b (j-° '— ' I 

C5J^ ef^' viiL=s-v>!Lj Lalg-a djj^ (j^-J jJ Jl^. ^1 J^. ill (jc. 

ja^oLojjil (ja jj^I j^^jljjL (j-uVifl n iiJLlai (j^La-LiJ! Ijj i 'i <*s <LiK (j 

iljU~a (j 4j3j ^ji^j (jl£ jjj^Jjj (jl ^jLS 11^^ <iiij£ jic .^I'm^IIj 
j-oj a.lliuLlo LllJ^_>j 4 (iifl'<l jlii-lll (j! 4io i<*j| (j| (_JJ.II i^ljj 

(j gl null JjLlil (^Ll jj I <J (j^J t(> S <J ifl liljf^J jjj^ilj < f f— 1 1 Idii 

<J^j <Gc ^s_>i iua, .Hogarth Road ijU^ ^jL^ j JjJj^ <-S-<i 

.^fl Laj Lo (^^rJ li II Jl S j^u\^ja 
Ja^j (jl ojjj 4jl (>s JsSlI J-C iKtla "iijj^ <jl^ LA=JI (jA^ 
\ o" r 1 d \*C 1 , 1 ,S\ « 1 4_-t_a_Q_Q (j^ g^J "' JS-*^! 4_tuljJ (^1 ^ \& .SLi^JI 4 ^ t ai a 

rr 



(J\ji dJj j ljjb-a <SLl=JI (j£ _£j£JI ^jLiij^l jjJaluu ^Lj^iiJI <j! 

JU^cs j ,ji->.U ifljJaj ij JajJJ IjSjS-> LJzjc JjlIJL (jAij IjJ .^^jjjj^i. 

£ta A\ (jjiiaJ. i_i I t-i i jidSj 4 I ■» a ,i (jl Jjjj La j_>2 (jl J_>^>_ajj .(jl^aJ^I 4-1 jj 
^jJI JJaJ.1 JUJ.ll! :i_iikJI (j Kinjj t 4^jU" ia-La Jx Ji^jl ^ <UII 
lj *Ila illaiJ.1 <iia-ll j^j iia-ll v^LuKJI (^U ^JNLI^I yt, ^Lalai! ^ 

fciifc lj J^J^ (j "J J)^*** SjjLijILujI 4 S j S -i . jj^I <jj^J Lajj 

.'iaLu Laj I ■»" JJJ^- 4 n.a'< jJic 4x.lji vZiSj (j 4jl ^jjSi 4jLia. £yt <LL.jll 
c-LjjiJI (jc 6Jj (j £-5j J£ Ijib i-Jj-=JJ S^ryi-Sll vljI^jluJ! jla Ijj 

fLij! ijj-^jJI ^NLuj (3-o ^Jl^ajl (jj| Jx. Ji^-> La£ ipLi^Ij pLvaj£ llj 
4 w*s n (j 4_tu_ala. pLijIj .ijjiaill pLjAiJI (jc. oljdi ^ri-tjl J-o-»JI CjLcLlu 
(jjf-j-S^ jaJ j> ^ '\S I ijjj^rJJ^-ll J-*-aj La£ 4 mlA . <_u£_1I da.1 IjjL (jl£ 

"^LiLa I_>2 ji.Lc j^oj/4jjj .4j» wUII pLxuflll (jc Ijt> fl'io UIj^ 

Chemical and Engineering ^^wV.I jif JI^joj^ 4e_^ ,n j 
sL^!! ^ (j^-aj 4j| 4^i JLs < jLiax! LLJ J^a.; J^.j jJJL News 

LnftJ~J Ji^'u (j^jj^a. CS' llA-> LijJ^ 4 a iuS 1 1 4 a <■» it-ill cjjLajJI (_J_a2 Jx. 
(jl t— S>*-1 .4 iw-^aj J l(j II 4Jajl_>JLl ( _ s -ojjij La (_jl i(jtja.jj JjJi Sjjj 

j pIjoj^JI fLak ^ Linus Pauling jjlJjL Jliil ^31^ 

.-m<II Sfl_>3 Jxi djj^ , jj .4iit j SjiaJL iaila-l 4iU <|JL«JI 

j 4j^ojT Jjlo J[ ^jl a i^ll ,^=4 (3l£ SsJIj (jl J^jLa j^Jj Jj <Jaii 
ijj^jilJI SjjAlil J-C Ifl^jj-OulJ ^sjjjjSII iaLjj ^NLkc (j (jjlixiL& dij^jj 

(J .4j^=JI oljLiJI <^Uj! Ujj »l o^'il J31II j Sj^^ Ciil^ ^1 
e-fjii <l>Js>. Ijl 4j| :JjSll iiaLiU (^jjNLic. (^ twnl 'Llajij 4aj^. 1^ ^l djj^ 
iJ-ojJI (J| 4iijJa (j ^jl mil (j (j a I a ■ Si jl I (jja 4jc ^ a — ■ '"° 'iLsLi ~ J a 
|jj! J-uai Sjfljfl^ II (j^i^ell (j! 4jij3! CjI_>jUJ.I (j J-aJ«JI (jl ^LiJIj 
.^^aLJI j I^Ij (jKi .1 La i^ll J\ 
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jj<2]\ j_.l_ _*U_<> y^J! ^Lj y^J! <_pKJI d>h? ii-^LaJI jjj-JI __.!_; 
Friedrich jJ^i <_Ljjj_>i J^_c jla J-I J-t ^AYA ^Lc jla 

viiS^J! <_LI_ ^^I^. iuLxu^ SjLo J-c- Wohler 

j^J Ja^-j ^ill ^Li-I fyyiJ! o^ill ^1 Ii_JI oUSKJI j 

p It l J^lt'i" <JLui-a I >_> lj.3 £\<i~i\ (jliaJI (j£ UoLaj i ql"-^ l ^y^-ll _>>l^-ll 
(_jJjJjs I.A_. La-ii — Lj_>iaj ^in^. II <_)l£ (^jJ j-OoJlJI (j_>SJI J(j" im (jj .SjIj^jJI 

i_s'^LLi.| sljj ^ajLtu^l i_.ii in II ^1 ^j^j STitj — ^joJujII _g,jj^ II i_.ifti.MI 

L-j_Lj_j_*_l ^J- 4_u_L_. SjLa L^NLlal j <>a_o _ ii_JI __Li___JI 

(^j-a 4 ii-inlc. 4_fljjlaj Ijj'^iu Lfrjl 'ij-^. (j_ Jj 1 1 a I" ~> n L>jLt/>j_I LaLiaj J i in" 

jj->jjja. djjl Briinn ^jj_>j ^i;- 1 - 0 el NA"\o ^Lc <jj .Ig mil ^ g-mj J-a^ 
J__ai oLi-JI _pK_ J__ 4jjU^ ^jU'u.M 4_I Gregor Mendel Jalo 

I (jjlr. JjHsl iSlinOln 4ja,,l8~> «Jjal_j£.» 4jjj5> (j jfl tVl <5Ij^JI ^1 (jisljlsLi 
^L-jj^l (JjjLojj OjjI _llj JJLJ .((^I'lJ^ II)) jl-ujl \ *\ • *\ ^Lc (j JJU Loji 

obulx; (j (jAaj j-o Ig i^it.i J_J qIm-> II J Thomas Morgan 
.oL^ui^jUl J l4_! Theodore Boveri <^J$ ^ 

^jjJu. (j! oll^JI <_j Hermann Muller ^La^-a, c^-I 
JcLa_ J George Beadle Ja^ >3j'iji„II 3_«__?_l Jj-Li 

i^j^iuJI (3jUI i SinVm JjK i UjLii Jjl£l1L> l£^-1I fjfl Ij^-A 
^_jjl (jfi-^ mi (_jl (_J_J 4j| 4 a i a ^. I Ij .LaLaj lj_>^>_a Laj(j a n 4jil 

(2j^J (_,_d flj__ Jd_j __i Cl^aJI _jl ^J-*^ J^-lLi 'L^?-ll <f*Lo _}^ Sjii 
v_jLL__JI J| ^^_>JL .ifljjJaJI i_S_v»J ^ <ll_J Jjjl .'Ij'ijr, 

4X3. diJjaJSi .^rtjill-J LiHj iSjiiLa v_jU=^.^La J^-Lm ^_ajJI liiljj SjjjJLlI 

oaJI (^Uj ^ N'WE jkU J. B. S. Haldane ^J^a ^l ^ 

N ^ VI ^ (j Dorothy Wrinch JuXtj Jijj^ c^.J&\ L-S .^Lllll Jl 
Sj^j^jil i'II'i's __L«jLjj (j jAi ii Ifl iAit i __l'ij-> II JLuajl 3a_ia-> (^1 

XI 



cuKi iisd^a Cy u^ri ^ oIjjjjjjJI ii iu^l (j^La^ll j 

£j\jLs> (^j-a Ll ^ jjjj jiJ ("j^-l ■ j fl i n U J ml mill SjLoi| Jjl 

^J^o (jLo£A JLLo (j .SlkUJI jKiSl! f\-=»j (j IX&ljj .Qp j< all 

(^i, :^Ls Jala ^L££l SjU)! t^iiJI ^jSill j \\° • ^ 

<G jjS (J\ jj-oj j^l Saj_>iJI iJ^Lj 3i jj>-o ill (3^1 ^^I^. Uj J 

N *\ I *\ jiLc Lzfe ^Jl^ iLa~a ^ l^jiim csj^-I i»jj jjl^'i J^. 

d\£ Jjt ^ 



ro 



Jj^ja Jj iIa^-ojs ^^jl*JI JL^-o (j ui^'m (jc- ui a-jJJ <^ijj^ 3^-^ tJ^i H 

v^lj^iJ! 3^o!j J ^ a mil J. D. Bernal JLi ^ Jxuuu jUjiJnLI <ulk 

£-ixu=JLi i j& j< ,„|| jU. (jAi _>j Birkbeck College iiK j 

^^jJaJI ill (juK a J-*^. La-a icJ>a_ll fLijI <la£- i_i i m i i ~n i n 1 1 £jlj <ilij£ 

t^J Sir Edward Melanby 6^ 6^-° 

idbj^ JLi J ii ni* jiJ jyijJI (3^-1 .4'i mil (j I i'uI JLml I ^° * >— s-ijLuaju 

Strangeways Laboratory jj'j? ''J^ •" J- 0 -*- 0 s je- 1 - 0 — Honor Fell 
LjXojlaj j> 1 S 1 1 f-Lij-iiLl! jJLc ^ j 1 1 «j Jx. vZiiilj ^jlll — gjjj^-al^ (j 

4jJLflj_tul_j ^ ) j a J I till jU^ la ^ .^q CajS^j ttilj ^J^jS ^ CJ^ 

2_o (j^lJ j LI £■ ^jaxuS!! ijLp 3IUr. <u! ^ Jesus Lane c^A 

u^Ji j3 Thomas Strangeways j^Vij^L^ ^la^*. y_y^ll ^ 

"iLii <J JjUL^ N S ' 0 jiLc 'i i JUjj J^s-sus 



Jl 4-3»-al ^ II £-JJ-> J-o-*-l.l (jl (j-o ji^jJLij .4j_ijJ.I j^j-o (j£ JLi^al 4_*_uaj 
4_iloc (jLfljl J-C- J-ii _>jjl Lg-i-S J-ojlj 4_uaLi. 4 mi Mijjj ^jl^ oils iLo Jja. 
j^jjSi jjjI J-aJL-a J| "^JJ^ f* '<V»1 .4 «j '.-in 4fLij (j 4j_^0ujJI LjNLLJI icljj 

cLnjni-^ ot/wn Li^LkJI J*^; s jLs-^ ^Ualuil ^ill .Arthur Hughes 

J l I I . Nl A. I I A i j «" i 4_ilaJI Ja.lj (ij^^jj I g I * a * ^jl^ t4_H_i2j 4 . ,., . U| ^ Q 
LaC &j-uLjJ 4j iiijULuLIIj i^j^ill (j ^rt-ii- J| g-Lv^J jj^-* .(^"jt-iLijLa 
■ 4jU II Ji.lj -i^-JJ La (j^jjLuai. f-lj^ll IIa 4 a mi'sj 

:4ji J^JiJ jjj^LLj LLki. djj£ (^-^ pIj-4JI dlj (j 

SjjUl £Lj_>JI . Ja ?^ajj^oL^ j j^&l .mjj i_sj£ 

4j5iLi-a Q_j.ua Lg-*-a iloLa. Cam ^L^ j^-c-j ■» S'." ...II jyc 

^uji jij^Si siiUJi dNuSii jjulu Luasijui 

£>^a.j (j <LoLoj=JI -4 .!< II ^Ll^jj (j JjjjNLuu 4" r. 1 1 JLslS^I 

vZjLoLo^. Jl (^-a^JI J^ji UJ^JJ&Z Oi^ 'O^LkJIj iiLklJI JLaC 
Jjj-vjJ i jj|_a^_liJLtu 4-il^jj O -n " (^ys ^LijJI Ji-lJ Ja *? 4 i K 1 1 
^yjj^Ll "jLjjLi-uj IjjJ 4lj<^l oLijLajdl J£ J^-t'ij Cil'iiTimtl 
S^o ^A^j La J \ c. J^^-l <jJ) 4_i_tuLlLLi^ idj^^-ol j\-u±i ' fl 

t_uji! (jjfljI'lL jjLuj LSj mo iSLkj J J-tujI 3jjjJ-l J| c5_>^' 

Ijj2 ^_/LtoLtu^ l^k.^-o Sj_i^- p-l .nr. CjLi^.^ CjJ^I . p-I mi * 1 1 l^£.^o 
.^LalJI _g i<-ir. ^j-o 

?dJj^ <j^l 'Jj^IUL ^jyJLLu 

Lgjl J^. jjl^ajjJLto (j 4XaC Sj^s Jl JJU Laji djj^ jJaj 
(^ta. j <4^.ljlxo ^1 S_£j£-ll LLiAiU SsJJlj .pLuJ^I JU-o (j {J ±$A 
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I^Jju jjj idjj^ fJ) £Olj^al£ * Sf^Vin (jt JJUJ <USl l=Jai 

Jj > ^ — ■» — » 1 1 4 mj I i%i A JjiL> i(SjLlxu ^JUul j! jju SjLlSJ! 

;djj^ itoljj Jj^-aj J-c idJ j jjJj L^ji J-oLj ilLuj <uJ! jjj^LLj 

.jjajijj jiJ JLaJI mjt l jJjl <La£- CiL\3-«-o (j^J 

o'^JI oUIj^uo j Natural Sciences Club ^ ^i*JI 

Murdoch Mitchison ^j„m,Vuo <4jJj-°j Michael Swann (jl^ JSjLa 

(_jiUjU jj- 1 -* j-sLau <illj£ -4_il US" ml jfl ^ a <ilij£ j^,^" Mil (_jjJI 

jflto j Dikran Dervichian (jh.njS jjj o 1 j^;- 1 o**^ 1 J? 1 - 5 ^ 
a^ji* c^-lLLa 4>-£j -bf* -/^ ^L^ 1 <i -Pasteur Institute jjl^L 

(j£ iiJjj^JiJ! JjjoLfllJL sj-a lO^jUiL pj-o LaAJ^.1 li^fln 

. jNLjjj-ixuJ I Ji-lj 4 < auJaliaJ.1 i^Ln <n~> II <m»j 4 ifl 

Jjjj ■ a ■ '"^ I I Ciil^ La I *' l '^ 1 8 — S. a 4^ (jtllLflJ.1 J laj 

CjJJJjio Lljl^j — <ilJj Ol^J L^Lp-lj iiix^ SjLa (j iflJU. LgjI jj La£ 
B.LaLaj Sjjj=^a C i-nuJ gjlllll (jl djjj ^Lij^l J-C- C-Lijj)) :Jla CjIjLaju 
4'sjn.ii a^a fl ua V' {y> jj^I iisj^ua I^ujI (j ^Jj«J I jA lift (jl^ j2l^JI (j 

L^iljJ cxjj^ .Jajlil JjU'll SjLoisUJIj Jj^slilJLi SliU.1 v^LuLiUI ^ 
d 4^, i^ll Lgj gjLj ^jlll SjLLI (jjjij Lgjl .ijjisji ij| j^j^j (jjj 

JLflll j . j <5* mil <4;j^ <_Jji<JjI J| ^£-"0 Cul^ loA j-aj .IJiJ L&IjIj 
jLa. jjjj ^j^Lij'm mil IjjjjjJ (j-ljJI t> < mill t>-mjUli"tl pLai«JI (j^SjJlJ 
(_yalJI j Jjj LaS] (jj^JjL&j (jjj^U (jl jjij ^!)) i&^jill <jAaj JL»laj 
LaLaS ^jill ^Lal^^l JU Lflij 4-i! l^jj! ... [jLuaSlI 

LgJLa CjIjLiC- IjJj^J mj (>aj» a.ia.jjlll (jC guLi ^AjIj (j\ 



j2» LgJLS ^pJI ik^NLL! I^Ij «.Frey-Wyssling giiluui <j\ji 

jjSJ ita-ta in <iilj <j,3^J 

J^j^. Sjjj jj|_j^jjJLuj jljj (j AxJ <iijj£ aSc Sail dJj (j Sj^> dla 

^l^cl Sac OJU 4jl £-aj .vliljjjjaJI inn J-£ ja-lc Q*bK mi n 

(jc Sa^-lj 3SjS-> _^a <jl i_i >»j <jKl <4JL*j Lo Ijj.iVi j^alj <jl ^U" mi 

^jjtj Lcua) 4jij.mII 4j(_£iS!l J*-flJ l*£j£ Jiu 4"L*.jjJ i4j| (jl ^aJI 

• (S_£j£JI 4j ^Jl Ollij^. o"i6"i (j! Ifl'i^ru 4jnM.ll 4*j<_£,S!l <j! I no in 

4j^Ioi)l dJa j Loj <4j (jl tf jJ| ,jc ^aXJI JLs ^-jSII Jx. <g! oSIju ^IS 

Lo v2i3j (j J^sJi 4jl Ioj Jj^LjJUj .oLiua II I .n'm 4i| J,>fl"* ^jjJI 

Jl oLuj (> Scjii^o olij^ll (jL jLSIc^l ;> \ 1 o \ 3 ^Lc 
i> Jjl <j£j jJj < JSSlI J-t 4jl ^Jl {y> ZsljIj^ LgjL jLSI^I 

LajJiNlii i4 ..i 0*1 (l£^-H jiJ^ 4 i mi j ^JjLlj 4j| ^1 (_JjJI jAn-». ^ t-^-i. 
NA"\0 j*Lc Jdlo iJl Mi'i's l Ji=> La£j -LA-*- 0 iJi "■' y * "iH <j-° 

^Lc. 4_">Lau£l dJU (((jj^j^jjJI)) Cil'ij-^ II pLak. JxuJ LaLc V 0 Sjjs I j. ni a 

Friedrich ^-i^ jjjjj_>i jj J_c Tubingen dg-yj.v^ 4i>j* j \A~\A 
^bLinll ^ lQ*jfli*i jji mioIL iili. SjiAio-i. SjLa Jmi ^jJI .Miescher 

Sj^a.j-a Ciil£ LgjSl (^jj^alll ji-tol I fljlr. (jll=lj <J j'i-^ II ^Ij^- JjJ uaj 4 t i Mill 

jS^I oUjc J-t J-l^ cj3j j Basel JjL .5 jill Sl^ j S _>Xj 

(_5j^jJI ji-ln^ II ^ 1 1 nj I (^-ij^jJI 4 jn luj OJjcl |jj <(j jnl Mil l (J^J^ (j-a pLflj 
Jj^l i im'ill (j 4ii^k Soij i4j| ij\ ^Jl (^a mi<S!I (jo^iijil (_;JJ_>JI 
■ C)L*ua II 4jJc jijjJ (_gjJI J^Jfl II 4j' *j 6^ (jiJ^*-" 6-° 

^"l OJJ (_5J-H 'La J^a- Jl S jAJ^JI vZjLvi^^I (j ^^^Si <ji (5^1 4>?"J J^-'J 

(3 1 i"fc-^aJI *— S*^*i^*»^!l tjl^ .Ij^-^o mi e-^^^"*- 1 ^ CjLfiUu^ai e-^^a-i 

liJLliSij .(^^jJLilllj ("j^aJjiJI v^ljj (*j-a 4jjij3 4jjLij jl Sj_>iLa 4al-<. £xi\£ 



I ■ 



Oswald Avery <_s_>iT J Jia ^LiuNliJI . si^Vm jxoj Ioa £-0 
j_cuaJ dj^^ij j Rockefeller jUKjj ,i{tn j oLjjj <_>Iaj J- 0 -*^ 
<il 6l c^ 1 J - IJ» iJLa. j Jftl - JttJI 

4_*_ijia 4 n\ a i(^aJI (j^ajLuai-j ^"i n" j ^ Lo£ ji^J i_r^' 

jiLc Jj^aia viia^j (j 4jjLaJj (£jil j-Ouj .viujjlU iLLs iSjjJaj ,_^aJI <3jLL1I 

(3-o Sj^jjJ! L^jp^j J j -. jj i Qj'C Jj i a" I L i_Luaj 4jij 

(j| c^JLj LgJala. Jj£ <j^j-oU 4. i . imn <£>a.I J| <ji>j-oU 4 n» i io 4l"±ui 

4 i^U~ im (jl ^ J^LlJ 4l2lia (^-aSl c5^iT J .Sii.ntl 4-1^1 .nil 4_j| 

JeJ>^ d>^b ^^J^b f j^jj^ 1 ^- 1 ^ jj^ 6^ '4^ 6^ 

SjLU (j-o S^a.lj 4j3jI (3-o 4jLo J^. ia.l_a IS^" <^J^i fJ (_s-^- «oljJJJJjJl 
(2jI _>^!l jl i'-^I vliiil ■ L^'i's ill frl mi . (3-o iSdLa. Y* (3-o 4 n-ili" Mitl 

LoLoj ^alaJjj 4jI (3l ^Jl (j^ajLuai. J£" I4J ((J^jaJiJI Jl ^1 SjLU)) 

.v2jL1jjjj-l1I (_yajl (3-o 
(_^.a-oLc. (3^ 4"n i (3l 1-1 1 .nil (3^-> j 1 -! .^JLaJI C5>sT j-iSj IjA £-q_j 
gljnl's II JLa~o (j (l£-LoL*JI £J-oj=* 4^->^ f-^ 'jLiilj^l Jd2 jl 4JLUI 
jLaJ^I (3^ 4jJjISj ilLa. (3^ OOi Lo .4jj-->"iII (3c vljlliaJlj 4j£iaJI 
j nTi ml -Ij^J- |"> U 1 1 ^i>*^ C5-S-1I £^9^ <j-° '4j ia^ mil 4^a_Lua-oil (_g j a ■» 1 1 
i£ a Tl ■» n ^I j'l ml b-U=>J icljLljJJJ1-ll CllltJ. jl "l-^l (j ^AJ^-ll (_yal -> m^il 

y>> Lo 4jI (jl ^Jl (3L) JiLSJI Phoebus Levene ,^_aJ oiiL^ji ^lo 

i2jI a ir\ (J^^'i (3l (3^-o-> '^^jjj C?' «4_u£,» Sjj^-o SjLo "ill 

LLLc ^r^-uiS v2i\aJ l(jl_i< 4 mil jiii^j j l(j ■» n ^1 ^jl^ .4-uaLaJ! tl^-l' 

^■»U jLaJl IjJj hZjLijjjj-lII (3-o (3,3^11 "i! vZjLojJj^ll (jAaj (3l ^cj LuLL' 

^jiT J^j — Alfred Mirsky O <m^o jj>AJ! jLS ^ .ollpjjdl uiuaJ 

(3l L1CJ-0 lijjJalll g-lLuaJ Lo Lc^j 4ji^-^ mj iL;,^ iLo^. — jiii^jj (j 

4 ^. 1 Ai Ij j^L oLj^Io j^a-^jj La>^ ma" (3^-oj (5>sl L^jJI (_Luajj es^' gjLllJI 



p niSjl pi _'''_'•» tjSlI ^-l^l tl>La^ Lo^ofcj .oLiljAaJI Citjfa I 4j$£_M 
■^S" ■» < '4->| (jj. <c-j'< iah v^Lli^JI (jl ja"m (jja (J| (j^al -n ni^il 

(j-oj nl>jjj*i!l (jja lajla. Ljjl j a" »j <v2jI-1ijjj1-1I (j-a ic^Lua-o Lgjl 

Jjjsj (jl£ <S_£~».S!I 4x.^aaJ.I £y*±a <Aij£ (jl£ Lajj .LikLS LjIj (jj£j 

(j-o liljj^ (jloUl LaA Jjjlj^j oLljjjjJ! cijL£ Ci2^JI dlj j 

Jj-aj iLLflJ. — 4 nta'< cjila J_c fill La-ij — Jj->lj£ cJJSlj . jjl^a_L> JLtu 

Uujjj ^ri-uaS v^iSj JjS ^x. iMax Perutz (j^uj^ ,jjj£Lo ^jLubaj 
.Cavendish Laboratory <ji..iliil£ Jx^o j I^J^I i^k^Ll 

( 4jjLijJ <iiaj£ i_ukjj t Sj *s a 1 1 (jjjjj^AJ (jnn^."l .(j^-ol (jl <-^JJ^ i_SL»Jajj <ia 
SjjJ^. <CjjiaJ.I (Jl <L_ajljjJI liilj^ iaJLo Jlj Jx. Sjl ■» mm ^yjjNLus J^'jJ 
i_il2 Jl jjl^j^jjJLu; (j^j tiij^ J_>=-J N M ^ p.Lc 1 Lt.ua jj .Jj^alJI 

i_ilt-i Lajjc (jiAjjl 4jl £-0 ij^jlxJI j^jjsj 4_*_cLaJI <_il3j ^Jjj^-aL^ ilij-o 

Jl ^ajj^oL^ oljLkS ika^o (j* <diu <jl S_>^.I SjL-u, JjLu ^ 4jIojJI j 
_^g_<iil (jiijjjil^ (jL$ -ij^ <j-° ^ ^ n '" j f-l iJ^jJI -^JJ '(jijiiil^ ij*-*- 0 
James Clerk Jj^^Lo d_^K jjjj-cli^. Jx^. _>ix!j .LuLkj^ j pLaj^ii Jxu<-a 
.j Ji? ijjlj o-mijjlj J. J. Thompson (j j ni^ ojli 4^ 4j^j Maxwell 

(JajljJ N^V*\ jiLc <Gjlj| (jA^. n-i ^Jjj-uaL^ (J! ^La. j3 (jxuj^j (jL^ 
Sjjl Jjlj jj-«-o (j, a'' a SJ^j-o-i L&jU-^. (j^-ijllll (jil ijlj^lj (_jj <Llja. 

4iii-ijj 1 .j-. II pljjl ul I- >jj II 4 ln"<-l jjj 4" M 4jj^ul JLacI 

j ^ Isle of Man ^ SjjJ^ ^l-^l <i ^1^-^ ^l>° Ij/>>I 

iS^AX ^L».J ^J-Olxu il^LSJI »_JjUjlJI idt vliiL^ .lj^ 



(jxulj^J ,£-"dl (jiijjjjl^ l _^a-*-a j-iJ-o i—slj-OtM i ~i ~> * — 4"qjI^j 

J*i La£ — jlJ.1 c-il -7n<l ^A"S" — Lawrence Bragg 

^1,^" miL — (^-i ^vjjJt-ll <j>2J' oLiljj (j ^.LvlaJl g-^- 0 £-° jl>? 

.ayM,„l) i^SM 

(j! tj^Lajj Max von Laue (j^la ^1 N "\ N Y ^Lc j 

J-C- (>*^J (j-aj <4 j\wh1 I 4-*-<i^l alaJj (jjjU^lJ! oIjjj^ oIj^Lj 

g-l_>j f.LJjj ,£-<JI ssJIj j-o dlJLi^L ja.LS ^ -Sj^jiiJI iiij Jl Jj^j 
J^ajlJLi — Leeds University jaJ in^U. (j jlXu^l — William Bragg 
^Idl J^i (> Sj^IaJI i^j Jal iTw.ti iojUl SI.oqU iuisU^JI o^jLtil J! 

.Jj^jj SjjLa. fcjjljj n _jjS> jL^. <Ul jiJc- Lf\'<j-i. Luj_>i (j (jnj-^ II 

jj^II ol j^l 'LujI j ol j>LJI iixuil t^JI <dJ j j^-o 
iuiljj j Ijpjj jJi j^LJI j a j^iu J-c. ^I_>j Sia^Li ^ (3%^. Jx>j<i dltlju 

(j (_5^Clxul ^LlLjj gj-ij-l_al£ (j JLj^J (_JJ lUk (jl^ -4-1J II v^lfu^^-ll 

fLkc)! ^"iLo c5j,>1j J^- I4J uj^i is ollpjj^l J viuil (> Jjl jaJ 

mi 1 ill J-^ ^-"jl-^-i J^-A? C£>?-' M i'i i mil "LslJu^II Jj 1^. I SjjLi. jj-ua 

CiLiJUa (J±=»l O-oU Jjjfl mi<|! (j L&dAj .(IjGl^^-ll SjLa J^. ^jj-CixJj 

L^i c^jl yjlll) Dorothy Crowfoot vi^jljS yHJJJ J yA9 — JU-^ 
ij^NLl (i^L^mjSl! vijlj^ (jAijjiIj — (Hodgkin cj^-}j& f-^Lj o*j 

j-o J^sjJI — (jjjjj^j ^jj5> — gdJj-L-al^ (j _>i.l ijJLia Ijj O^a- (j <4 i'n mil 
iijjlj 4jji 6Jda n <Luj <J ^jl CjjjIj tl n^. -> j-i^SlI (ji-i^jL^jjiigJ I s^^^?- 
Jl ^ryiiJ dllai Cul^ .4jjjL j^i. SjLa (jiuJ <Glj 

^j^lj <j^j^ c-al ,7n<l 
ilLtu-o J_>^-o Cijl^ _>iS!l_5 J *s mi 1 1 u Lao^.1 al'i-^ n 

.^jjdJ iiJLiikJI iijdl <ajj^!I fLSj^ll p^Ja . Lou^j (jl Ja2 



Lord ^LlijLa j Ji? U QjL*^ ^jJ! ^L^JI — John Kendrew 
^ill) Hugh Huxley J_^Ls, ^ ai^fc 3 — v ^J! ^LkSl Mountbatten 
Tony jjjj pL^SJI ^oi^ j^Ldj <> £!_>j 

£ .(5^5JI jJL jji^l jljj 3jun.ll jlfr*. Sjbl j Broad 

jjLusj 4jl j-o 'Jj^M L>^J^ jj-aJjj 3^->^" £r?L>" fJL*JI "4iJ^ 

jKJI ^L&L, dLy* j^Jl UiV j ^jjj (> 4SnU= oUL^I ^1 
Jjjjl AM\ f U J/^J^I U j J^L, dLj^ 

JLiflliuNjl jJiLa. ji^iSl j^J-a Jj^ m" i_ "i's n (j jjLc (_J.il! i—sLi^JI .4 j < i ni j 

I ^ .Chelsea ^nKA' j Cheyne Row 3J c^Jti j Jj>la iLjo^ j 
<LJLm JLa-^ j Liguria Uj^jJ <j J ^ JI jIUalL 
J^ua^JI (^ixu •>! *Punta Chiappa LL£ Lij^j j *L\ jjli (jc i 

<ilfc Ciil^j 'it I J.c.1 _^a_iJI ,_^c S j^iiLus lA^uj I Sj-^> Ctilal 

<St. John's College c^Lo, iiK 44^^ j .Thompson Lane 
jiii l( jKJI jaSJU ia^j^ cul^ Up! fl. jJLj <GreenDoor Js5 j (3j>=* 



^jjil gjJI i *t<~i"\r^ jJSj oii aLil Sjjj Lai .SjLc jLkS!! 4jU»" 

jaj i ii i^ll (jJs^aJI ^Lol ^Lijo J£ 4j.ta I jlao "4iJ^ - J-^' lil 

Cula' .4jLa. (£Oa 4jlx> ^aXou-oi SjLc iSNLaJI fLij! Jxlaj ^< fl" II g^uol 
JajLo Lg-li ^LSl SjA-i-ua <l£j£j (jujia. 4i_>£.j iijC. (jja (jj^"" 4 5 ml) 

.Dunhurst ci_tu j iila-IJI (j* J3XLI J| ^l^ La jit 

.Sj^oa-o 4_oLU jjl^ll 4_ii v2jjL^ cjSj (j ^^jj-uftl J (jLi V- jLj^l <jl£ 
oliykjl JU 4^KJI USlI jit Jl cl J.\ <> a^ 1 i 4iJ^ J' 

.j^SDI ^Aaj J_c J^uaaJJ Bridge Street gjj^ £_ jLi, j 
J^a^J ^ (Jj .CO S^dJ aljj^JI J^j <jl JjL^j dLj^ 
^jj^ jLlil — loo^-lj^ (jL^ ^jlll 3 j lujjjJI 3K mil (jaJ -lij-i^- "^Liii 

IdJ (_jj-ll 1— 1 > "ill (jl^J ijilc. (j-o jj^S! (Jjjjj^j CiI-m-J — 4" u < < si 11"^ 

<oU.^il islja JaSi J-> ml 4/" Mill ijL^SlI -Ij^a. Jaxij (jl _>^flj "i! iilt 
(j^-all (j-o (jla^ ■ Sjj 1 nil g la in Jl 4a.jj3 J£ J^jj^ad mill Cuj^lll <J^-lj 
(j-0 (j'wnll) Kj^JaJI 4 K mi n )) j»-tol I fljlf J^ 3 ' l_S"^ 4 K m I ) 1 fcjiSl ~ 

ifljjJa ^1,.^'miL S^JLuaJl ol%>=JI ilU j — (Fourier 4^^ JjU" 

Sj_*j I L5 g!_>J (jiulj^J g-iisjl LaJlo igjLaill sLL> Ale LkaJlj 4j_>aJiJI 

(jj's* Mii iilJI (jisljlil (3^-ail (>s (jl^ lj|» :^jLs j^I <4;j^ -ol^i-m 

^jll 4jnM.ll <jJui\ Jaxii Jl J_uajlU oLI ma II *I_>t4 j USi 4 K ,7.1,1 
Ilia, j (j£J b.^Uoj&I jJU ^o! grj^> i^ill (jiiljls^l (jli Ij) .£> j^J^ii uaj 
^Uil_/i^l g;_>ilJ O^Lal^-^l (>o ^aXJI dLlA (jl^ J^LojlJI (^j^daJI d>pj^ 

.J^tul (j j'sj mi jJLual ^ I ^~>"i MiLa Lift -l-^2j 2^^-"^ 

SLlflJI (j -Aa._9-> (jj-a_>A ^jAi — (j-dij's . Mill J-C J^jJlJI <il)j£ IjJ 

j_a JaaJI 4_flJLa. ^1 .4jj() mi < 4jj^1i ^ t-i" mi < 4jil — ij^jill 
^ u ^j^jia 4jj^Jj (j^-ol (_^j-ll mi . \ J\\\ ii u n I . . mm j t i^i I 

Sjlj-uj (jja ^ j ^ i ^LcJI ^ la m ^Lcj (3 ^-uLujI Sj-*J J . J mi pJa_u 4_l^la~a 
jLitcl 4 t iri i LgJda jjj — Cilj^jiiJI (jl CiJJ .(_5jJ<-<Ii i^J^jl 4jj*^i 

.(Sj^JdJ j^a. Jli ^1) S_^J^ iili. Sja-j J^jlil i-S^La. J-t Uj — JLadll 



jl inn ^J^J — f^jjjj^' "-^J^ V-*?" I-*- 1 -*-? P C53^' 

mm j^jijj c^j-ll — jjj la 1 1 (j^ijj (^Lmj^!! ^j-oj ij 

(j-o j^i.U.1 jujjjjlll cj_>^. jiJ .SjA-i-ua 4_di>. Sj^-j 4-s (jl CiJJJ 
(j£J i(j-Gjj-JI J^jijJ 4_fl_ijia 4_ii i ql"-^" £^aj (j£ lia.L ijjjJaJI (j/a 4 a n 
JajJIj (^.o^JI iliijJIj ^iujaJI jLa.jJI (jAil 4j_>^j JJU i ql"-^" jiJ JjLiiJI 
^jjJLuaJI j(j l^ill J^tul (jjj^ajJI jjUs <j^f^ ij -i^-;; 4jl isLual 

J-ojJI (j (Jjjjj^jaj SjcLtui (5_>^-l Sj-a <iijj£ jLc- ijLg-ill ijj -j^jjj^l c?l 
J j I a j SjjLi — jl>? (j^lj^l J "^^' — l^jjlj •il^^j^^- 0 ^-!! J- 2, 

^Uaj^la jjlij llgJ <4al"^ n 4_i^ ^dJ d^jaj-JI (jiiii 

(jl iai \\j jjjJI (j^J-l^J-o-'-* J| v2jljLi^!l (jja Ju&JLi *j I" all Jj*^l iliij^ 

Ij^-Ij i^jjj^ali.^a^i^JI (jC "iLLo »i3 (jjjjj^r^-J (jl^ *-^iJ^ (J-^J I 

J-aJ(JI (jl£ .4-*jjLll J^oai-ua gj^ojj Cii_>£- CjI SjJa <j"° ^f-^ f^^J (j' 

jLilj .I^IL I4L3 _>4-<iiI Sj-*J JIa .4_ii fLki-SlI ^jLiij^l j& djjfll JjSlI 

iijI^Ac J&\ iilj J| 4j1> mil <L*-<i)S!l viiLiLiJ 4jj^J=I ^jJI mil 

££jjj-JI villi (3-o jj^S! <j£-oJ "^-S .(jjjjj^AJ I (j lj~>" ^jlll LlUaljl JSlo 

(^AIj <4;j^ 6^ <i • .'I I 6-° ^jjlp- 0 J^-" 1 <j-° aJ^; a' 

<<LoJaIio Lgjl (3-o ^C._>JLj 4 t-M ml 4j Mi„Uft 4-ljj LgJ oLi-iJJJ^-ll (jl I^J-o J^. 

■djjjjjJI iiij ^JLiu^L SLpJI ^JLio^l 4^ ^ j J^l jx. Lo$ 

j^jJjj j^i) J^aSlI (j iij^l iuaUJI 4HjjJ= Jl 4jjL*£ <4jJ^ J^=JJ 
(jij .^jjJzjL\ (j Jjji-ll 4-o1^uj| ^oA [L^i dllj 2^=t5 'OIjjjj^lII 

(j^j^jjLi i^LI ni-».j Bessel J m 1 < Jlj-13 4 ->- i j^ J 1 1 ^. " — Sj j i a 1 1 (2ys 
S^.^jJ Sjc.1 4x.jo-->U JSLo^ Jiij; ^ L^ks (jix^ 4iU — Patterson 

J-o£. ■J 's mi l (j iia'1 1 jJjjJ L&j^a^-o J^a^. L^jjljl 4iijJaj iSj^aiill (j 4jla II 
IflK-^'jl jjLolJI Jl 4luaU. iajjiij 6^ J- 2 - I^L?" "4jJ^ 



J^lJI J! ^jl jl^^l Cjj^i 'J^l f.bVw.lj J^l c& t^-ll 

a.i^LiI ma II 

jl ■»" Mil l) S ^sUJ.1 (3l>^- <jL^ M^- 4jjJ mi viijL^j ivIjLijjjjJI j^jIjj ^jj-^ 
iuLijj Sj^aJ Sjjj^S ^j^jji-i John Keat <jjjjj£ 6^?^ Sjj-uaiL ojj (j-a 
."What Mad Pursuit?" ^jj^-ll ^ ...11 ^ (Ode on a Grecian Urn 

<iijj^ <jl£ .SKflMI vliljjJI Ja-a ^j^jiiJI ,_ij < sjlll (j i^jLLa ^sLic J^La.1 

j «>jjjj jjt\ a^^JI <jl£ JU^j 6^ <j-° f^J^^j <UL<u IS-, n 

3^ (3 •'sUvj'^I ljjS> J| vIjIIjjjjJI j^aiij (j ig uo^uaa^ill <J^-JJ 

Sjcl mi n.l (j-o^jL^jjiigJ I (j jj)t-ill 4 K mi n J^. I^i.1 gl_>JJ (J^J-A? ^Uaj-iul 

jiLl <j;jJ! — g-l_>j (j! Jl 4jj:UJI oljI^aJI (> £»ujI ti ^ 

cLsloSa^l j^I jj .^^ub^l (> ^aXJI .-s^ju *i ^ — ^Ij^LJI fit 

j^i Cl'il '^l_>^ (j-o j-ojji^ ^J-C jLiaII (_gjS'tll 4j^1aoL> iti J a J i <il)j£ 

(j^> jJ^I La^jlj Lki- (3c- Lcu5ijLi.| (j I^JSiLa ^L^ .iijjjJI i^ll 

Lol ij^juaJI loA Jj-o fjni^j^i ^jL^ .4 Mifl'ii CjUI mi^. II *l_>^-| (j 4jjLgjs 

(_yOj-»"i i mi ^jL^ gl_>J (jl Ujjjj jJ^I (Jj«ji. Laj .4jjJ (jij jiii j'_>^ 



jjjjj^j fjnljj^ij ^}~>i O"^?^ f>JiiSJI 4-uiilio pLol 3jLg_oAJ 

(j\jjj-JI v^jIjj^^ Cy 'SjIjJlII JjjjjJ! JjJC Jjjj'^LuJ 3Jj_i" n 

J^ Jjj 4 u i mi <L*-tul Sjj-ua J-C jjjj 4-*_oLa. (j (^/CLmT Jin-> .31al£JI 
^ill (^".j^l — djpl^JI j JjJC 31, nl, n j 3_L^kJI 3_k (jl 

3jN|UI pLoJjlJI pj-*i -(j, *_'.'^ CSj'j^J J£-"> — ^Jljj^aJI 4io ^liaj 

La v^ljjJIj 3jjliJI Jajlj_>JI ph^" miL gjLaj l^jjj (jl gJJj^ol^ j 

Jai. J>^-o gjLill <jj^-J .4 1 ,nl ,nl l (JJ'J^* 1 " mm in l^jjl^ lj| 

jj^SII (jl£ Cj^a. (j 'S_£j£ S jj iai ljti*inn (jl£ dlJj (j£J .pjfl'i.no 

J£ JajJJ (j^JI 3jjlj>JI <^ ^ki'i .c-J^UI JK .n! La J^_i ^jjSi *3jj3 

<35Nl2j| fLJjJ! CxlLia 3j'ij„,ll i»_£&J ^jjXui! gjUi j 4jUD i^j-o ikflj 
^' \ * ^jjSi pjj< mi^> V^ll) ^JJ^ ua 'il 0,\ J£ jljijJI (j/j i-i 'Ai'i^lj 

J£ (^u 3iLJ.I — t-J^U! j «j£.LlJ!ii J| j^-j^ dL)3 (jl IjjisJiiLs .(ji-o 

4j*ijo^II (_yiaLa^!l (j-o ^j^. i<-i J>a-J SjJ^v-i lj-^"i'i" .nlj — _>^Is pIjjJI 

L$J_9 <J^>J-o I (j K mi <_JI^J gtlj Llo <3_*_>jL SsjjASj 'SjjJ J£ j 

J£ pi»j La£j dJj JJU gLxajl La£) Sjjj'inll 3_kj| jU 3lj^"i,nn 3jjlj 

3j! J^. gtjLlllI Ijj^Iu p (j I (.Jaxu p ftJ-J CuJ iS-i^jJ^jjJI pljnj^ II fLoJc 

4j'ijnl (jJsLa^.! V,"\ Jais O n i a 4" j*i j ^1 (jjs ^^Lj .LflJI <_J^J j»-tul I (j J If. 
gjjJjL ^1 j-^jI o^J^ tpjji mi-^'iI 3 Ua'ill ^jiiG pJj SjjjJI (j 
Lojic j^jiJI J-C j^l (jjjjj^ Cjjj! JiiJI-J .dkU. (jl^ gl_>JJ iJiLs-a (jl^ 

Jl JLSjj'i!!)) (jc guLUI) (^l^JI J^>kJI ij pjj; mi-s'i! o,N 3U5'ill aa.j 

.^j^LujT <ii£! (_gjJi (_>i.T j| (^jf*! o^-^ 6-° "J- 2 -^ 

tLmil^a (j/> LiLLt ^1 liLgIL I^Stla gl _>j l^ji (jl^ ^1 31^ III (j 

J^^JI J^. JL»lJlj 3 K mi o dila^L i ri*sj |J (_5oJI — ^j^-! f^- 1 ^' 

1A 



.jljJ=JI 4a»<- Saj^=JI £> jKil ±J\ (j! iSUJl Jl j a" a j o^jioiL — ^ j ■» U 
^ <ilfc .^Ju\ Jo2 4H!j L<pl <iLj£ ^j! Sjiij >4^j^i 

ligj djuSil <Ul <La.l^<s gl_>j <J Jt-uajli i^rt-XjJI _>g-l=> CtAxoi (^l 4 miSI I 
^ .<iiaj^ (jL<^ ij *b 1 1 O -\ \\\ (jnl-> n J! <jjisLc. Sj^j-a J-tujl_J ■ n M I 1 
(jloliil^ (j ajljjiliul <Lijl^_ol fcj-ui.lj 4 yVs n (j liijj^ 15 ^"' m l 

.ia^islj Sj^uaj g-Ujj^l <4;_£ J-* 1 I^J -i>ljj^JI 5JLoj (j* 4jL$Sj| 

JjSlI (^j^^/^j^I ^^ii (jl <iLij Jx. SLaJI 

Oils .^xlO'^Ls (^-o (j £slIL& llaj 'AiJ^ J-^ (?L>^ O^J^- ^ 0 ^ 

^ill p.U)l .k^iJI IaLlS-u.1 Ilea* .Glasgow jS-^^L*. j Vladimir Vand 

QjLajji liijj^ jl mm mis .4jjj Mill 4_*_<Ii'}!l Jj-i^- (j i^j-I^jJ A^^J LojIj jfl laj 
(jl^ aili (j! Lui^ Ji^! .Bill Cochran (jljSjS ^ <>=J 

gJL»J Jj>lil Jl <4jj£ V" 5 ^ .Ja£i iflAiaJI 1 (j£ JOLJ 

Jj^p Slijll ^Lol (jjJLa. ^jAj jjj u-o^ ij lilliAj ^Ijji^JI (^j-o 4 mio'i 
J| vjIaoJI (j« sLoil j ^-olij LILoj 0 a mm (jl Ja3 .nil JaJI J| 
jjjjLo l»jjJI jUJi Trinity Street £_ jLi j luj Jjjj JiLa. 

3 » mm dlla, (jl^ .<ui dlJL£rtL li^JLi ^aj .Matthew's 

1 Lk3 ^ACjj-uall Moselles Jjj^ail J-".J >iJ_3^JI jjii. (j-a I al"-^ n Lalua 
4x.Lkjl (jjOJ (jl^j 1I4K <iiij^ L^SjJJ ioisjjjus ^U. ...i'ic 

.jljjua ^j5i La^ v^Lc^aJI jinn jiJj 'JL>J 4 * J- 2 - 4jL1slj Lgj-o J$ (j£ 
.jAjj La J^. ^Ijj^sJI SsJjLiLi 
tSiijinll (jjiAj J| J-^s^ ^2 (jl^ (jlj^J^ (jl ia.J JllJI ^LcoJI (j 
^Lj — 4 j nmj Sj j 1 o 1 4j LoLS La .lSL5j| JSl (jl^ 4^1^^ (jl 

5J£ (j Alexander Stocks o^ji^ jj\ m,< l! £>ii: U jlji; ^ — 

SjLx_tu d I v^ijl^ i^Lij^J 4 * mj I I j L^J^J ' J^ '" ^ 4-Aji^j Ja2 i*« 1 j \ 
4 «->jIaJJ ULc L\ajLi ti si mm'CI Jl Jjj^s^JI (j JjiiJlj .Sj-oLc. 



■ I Vs njg j\-Xii\ i_SjjJL-o i_J^J (j-o g^ili (_jjJI JjJ^- II 
0^ jUS'ill Yj\ ,<\i~ j^ij gjjJjL J-C i_iU"II £ya <4iJ^ JJL ? 

(j-o (j'C nTi jJ liJI v_Jl^ia iSjjJ J£ (j <LiiixiS!l (jJal n->.Sil (j-a ^m^. 

J^ljH <_J1 ^JJt 0^! (^o SjnoSll (jisLa^.S!! Jjua. Lus <Lo s*. Jl 

jjc jljilJI ssj^iilJ! Ila> (jc gtlj ._>i.l <_J$J <j Sj^^il ^LJiiJI j aijJl^ 

13 viiS^JI ij <jl j-o iLiLiLis Ljj-^j li^-Lj aj^ic.1 — ^I_>j 

l^lo <jl£ .S_>jllaU ^Lx, (^S-j jjj JxlaJ.1 j Sails 

<JI IsLi^L <«<^;_>^S!I jUJl J^» SjU g-ljj &LnJ U v < au .jU-j^LJ 

(jc i'Ij^U J.'"*"' iixuSiIj v^LualjLs^l Uwim"! ia-UJI 

oLi^-tl <ilJj J£ "* -cS-^' "-^-^3^ 2-^9^ ^LajjJ! ^.ic 4j-oj5i! 

dLj^ H '"^ -JJ-O^' vjJjIJI ijl in'^l 4_ua2 (j ijjjSl^a. 

Cilj,^ JjLoj lLj^ CiLmSLliL 4x.l"in"i (ill (^o jii.jJL .Si i^. II <• 8 i^ju ^j-o 
j-Oujj — JU. ^1 Jx. i^jjJJI (j* J^ail ^1 — vIjIIjjjjJI 



pLjjI LsiLlSII! Lajjc (_jiujjAj <d Lg-oas ^pJI <J-Ojl (jl^ <iiij^ jT ^ <iiLS 

Sjd^l Lg-ii J"--"' 4 ■» fl" jjs JLflJa! jjjj v^jl^ Jyjt-H (j Lcu5ijl_uj 

(^l^)) Lcui (juj-mjl jiJ cJLS Lgjl (_£jj-> .Gabrielle Jjj _>->La. Sjjj^sJI 

1^ tt~l<i MM l^g J * Ml (jl^) «■ J * Ml 4_ljJ (JJiil ^^-J^-Ol (JJJ^Lo 

(_^jJI 4j1j J^-j <j£- Lil£ icLtu . Li^j J'iLLi >Ln(jjlSf. £>\j c£j,>£ 

^jLfiLi £xa u ^-^5 ^JLxll cj^^-j (j^- 3 t|> ^*^ * MM l^g (J^ 

I ■» jj a n (^l^ 4j*^J '^^-O^ (j^ SjLiC £j\ Ita II (jj^J (jl -i-S-S __\^_jjjj-0u 

jpLiLaJI <'ll" <d . ~i a mi's" .<jI (^l (_^jJI (jja ^4^' i3-°' -^-^ c5_>^' 5-i j ^ " < 

.jLIZLJu isixiLa. (j gJ^JJ (jl JaS SLa^S 
1^1^ (j-o j^-ila JLc^ i_S^a-o (J^J (J-ua^-Q (jj^ mi" l^g dJIj (jl^ 

l^^ (jxu (j Lgji ^j-^"j i\o (jxu (j 4_*_oLa_ii '""ij jijji .^c.k < mi 

(jjl^lc^ j Indiana University LiLj^l 4jl*U. j £>! Jl <JLu j ftij 
Jl c_us>j o3 <j£ .^^pijJIj itiLHI -LaUil oju .Bloomington 

S^flJo ulyWl (j-0 (J^l (jJ^fl ^jLo^Ui ^-0 (J-OJLJ (jl J-oLi (j^j" ^ i n^Li 



Ualg_a ij (j^-uulj (jl^ l0A .llcLlua i^LflJI <_jLjj ^L^?- (j 

0L0JW 4jIj^JI pJc j Salvador Luria U Js> J jjjliJLu vj 1 ^ 

J! Jj-ajJ £-a JxiL*lJI j <^.I_JL <iiLiU Lfl-taJj 

(jc _£J-*jJI J-t IjLjjlxi (^l^ La£ .ileuaJ! . i-ualla (j JLc Cij^aj >^La i^ll 

jjij LUJI v^Lul jJI Sis. jjj (j (jj mi'Ij (jl^ LoaIc. .3ia>io i^.1 4jI j! 
<4j v -sflj Max Delbruck djj^Lj ^La : V L£ Jkj jx. 

' SjL^lj _>JjLa> gjjjj-u, Jj£ j djjJjJ £-a . Llco 

.Caltech d^iK j 

.^■^a-Li^ai.1 Ia^j L>?--^ £>j (j n \-iJ3^3 djjd-jj (3-a J£ (3^-i .e^aJI 4jj5iLa 

jKJl^ (3Lo£A JajlaJ Copenhagen ^L^i^ J[ 0>""b v" 5 ^ 
(ja-L^uj^ (j£J .ijj^l o^U^Sll (^jOj ^jJI .Herman Kalckar 

J-oA-o ij <_j_>LajJI jA> i (^j-uijlj .43^Ua 4 K < m *jj ii mi n (^£-i 

jiLu jj> <£-MI jja mall La„iA* mo <01e Maaloe jiLa Jjl . qI"-^ a 

(5 J ^f^jj aJej^-" -M-^l OUf^' - 1 4 J - a Ji til 

£> p LkSl j . N *\ 0 \ ^Lc j Stazione Zoologica di Napoli J^U 

£-Laii».l juSl — LiJLl=u| J-'-'J (j 4-JLijj-a J*^- ^J^ 5J_3^ <j-° 4jLiL*-aj — dJLlai 
(j£ _^i.LLa JjJJ^ j'lj's IjJ (jxuj^a-a i^La-^ i^lll CjljJ^a-" J^^- (j^^ 

I (j iAi_>£. ni II ^jljIi^L Sjjj^s (^^-"ijlj JJiLi ^Lal^.^1 (jj .Jljjlj ( j s _a^- 

^ jJJ d «*« * ...I I d a lu^ I j lj^_Lca Ufl^lt V \^ \a j*« X I « ^ (jl^ ^ ^ (3 

N *\ 0 . jLjt/ ^La j (^alJ j ^Lal^l jj <jIj3 J^S <ul ^1 

I (j i^U" ml SjLjlJI ^ja-C- j-c- ixsjlxu 4jI (jl (_jj J^. jjjiLj J-ua^- 



(j* Rudolf Signer _>1jLu ^-&JjJjj ^j-uij^iJI ij^^pJI pLj-oj^JI ^LuaiJ 

ilSLalxi jJjj <i»jij ia^fi. J| L&J^^J (j' ^ ^" -J^-*-! JiiJI 
4 u < mil <L«jii'i!L Jaj II fcjjfc jj f f— 1 1 (jl JjLa. j»J 'J(3? H O a J ^jjJz^i 

^4>j — Raymond Gosling g^Jj^ Jl i_us> j Uoaj iol j>L L^ik 

jL^a. gjjjj^a. jcl .SjC-Luil 4_La i_i I j> niSlI (j Lik. ClLuljJ i_JU=> 

I fljt iAij LIjaS <jl£ ^jJI Jlajl_>j (j^sUJI 4jjj-mJI Sjl^nLI Stubbins jjjjlXm 

J-C J i <i -. j jiJ ialjjJI (j .(j^aLua^Lj 4jiaj-a SjC-LS J-C 4jjjj La Lc^j 

^ J Jj^ ^ .3jm,„II 2*^1 oIA> (jK *W 
Jjjuo (jjiiSj (jl j_>3j — jLa_ajl ojjja. jU-^ L5J3 (jlSlj — jl (3 II 
(^.jja^l J| <j^=j uiUi! ^oJI j^!l .sill j <a iA<< (^.jjj^l jajS 

SjLa Jjiaj • h-^ II 4_flJLi Ij| ia^-a SjUA. ^jjij iisXuaJI Jjj^ls 6^- 

jl (j a II J-aJLi ijLiJI jii (4" a ~> a (jjs j'J^ Ijj '^■.^O Jjlsj ^jjjljj 

La.jj-aj _>$i=>l icLu V • jl Y • JjjJlLujlj o^j*- 6^ -'in*-' J^A^' 

Lua jl h2jL1jjjj-l1I 4j_>^J=iI Lo-a la m <l <4 mm J-^-l Ij^- I -» k^Ij 

■ mil <L*_<iuiLl 4jl (jl (_£jjl (jOJjJU die- (_£J^J-mT 4jjc. J"~>^J (jl ^1 nil 

Ljj ^1 <yk — JjLuJI > iu^Jl (j CxkfljJI ^1 — j>uaJI dJj 

.J^Li j (j^lj 

4 nil j2 jjjiLj (jl£ La j^aiJI Jx. (^Ij iLuxlsJLo (jjjjijlj (jl£ 

lj _>i.T Jl ^^jj (jxi 4jI jl ^Jl ^>jlJ jJilJL (4fl_lS-> sLa-LLo dlJj 

(j ic^jlLaj 4jil=illa (jjii (jl 4j'mII (j^-a-J ' 3-1^ ■ 4 J j J ■yjji^i I &a£-l_j2 ._i mj 

el^)! j^J^ Elizabeth dxuljJI iLa^JI 41^1 (j^lj Jil^l ?ja.lj (jl 
iPaestum -ljIxuL ilaj^s ij iaijj fUSI jjj^! Uj jl_^- 

llilj (j (Jjili (jl .4_£Lliaj (_y£5jJLJ (jL j t's I < j jl*- 1 (jl 

J| ^ i^jj (jl (j^ mjl^g — jl^^l ijl^ 0 ^ f "l *3 4_i^jt_ua jj I 

LjjJ ijLgjJI (jj .v^jlj^jiiil mil ijLjii^l JU^o (j J-o-»J ji>-l Ja-»-o 

.(jiijjjjl^ (j (jjjjillj i_aJa_5J (jl Jji.^*<J^ (j^?^ <j-° 4j|jLsL-a v^JLk (_gjJI 



ji_iAjjj 4^ JLi (jl n (jl£i (jj-tujl_j 4-*-a J-a£- (_J.il! (j^a Mill (jl£ IjI 

f-* ^io^ J*-*-" J^' iy .Aj- 0 ^J* d o"''? '"\ >^ O 1 "*^ '" Jl 

ijj -^JLa Ja.1 ^ jlill^ ilJjj (j^.Lgjjj£ (jj KiJjjiJjj J-^J 
vIjLj! JLi^- j-i^ o^jjytj ■jj'^'j^ *— ^Lr^-* <j-° g^jjl (j^j^ J-^j^^ 
(jl (jjjLllI (__ho (jj. cs-J-ll ciil 'j - ^ H <jj^j 4 5 j 5 -v 

JjLS dlJj dAJj ((.Lgjua Ja-*JI IjfAiJ (jl Ji2 3 win j S'li'm fL^SlI 

(jL JjLflJlj Ci2_jJI dilj (j I itTlfln <iijj£ (jl^l fl^J-tu "i! -<4ij£ cX3-""lj 

JU. 4j! J-C (jU i<Ltl3l (jj-<^lj (jl (j| c^JI (> Sc jatfflo olli^JI 

LcLii <Aij£ «.^-Ll3^l (j* ^aj^-11 Jl jl^j ^» <4j-£ o' L»""b 

(_jjJI Jl^ J^ojjj »l3 <jl <JLiJ jt-i~> j jiii IjjSi .Jj^^jj/Lui J£ 

J jl 

nLs ... gljJjLJ 4 ^ '< n (j i_j_>2Ij 4li_>c- (j^Ai in ^jl <-i"i <-4jj^ 

^ Lj j2 (jl^ IJJij ^Ij^l pLakj SSIj^cJI plaj Sj-ujIj 4jIjJ J_c 

Jljjj 'LlJj^ji Jj I j (j^J -^jl-Sj-*^ L° _>^l Lnfti.wl f jl*" (jj-^ljj 

(jl j^La. iiiLjiJ L^G^jJI oLoS*^ J_^j ^r-" <j-° '— ' * ir| l (j y j- u "l 1 >J J "ij i 

v2j^Lj_^j (jl^jjjlj ^ta I I i <l j i <l i±i -n j 3jLj^ LLjLa ^Jlil Sj-a olj <^JJ^ 

.Fourier Transforms for Birdwatchers j^kJI ^l J. <u>^ 

jijj JS Ijj-^ flj-i-ll (j^jLilj (jjjjuljj ^4iJ^ ^-^l S^ri-ua2 5JLs 

Corpus mjj^ iiKJ jjlsJI j-ojI^I Eagle J=^l pjik* j 

ajjL j-s'^ (> £ _>ilLI Benet Street oj'ijj £_ jLi j <Christi College 
lib Lil^ .(jii^liil^ Jajuj (j^s SjjL 3jLo jaj jjijj ^jJI .Kings Parade 

^l iRAF ^Jlj iiU. jj<j ■ °U I I J S ja a. J >l » LaJI (j^jLjlj 

((IjJjijjjaSllj (_^jjLkjjJI ij^^aJI v2j|_jiJI JL^-J (1>J-J V->^" £"1^ 
(jC SjLlC i(j-ljl tUII j^l -N ni vIjLa.lAflj Ct-a mj (jSi^Lll ^ i-i it n I (j 00 m (jl^J 

^ f-^j J^ (> J^ J^ls -O^-^ 1 6^ Lj'j^ 1 ^b^j 



(ji^j *i £>li-i Ethel of the Eagle J=^l I j J JA>I ( _ 5 ^ui 
j jj^ "Sp^ t5-^L>' J j ^ " 1 1 IjLic-l pldil! .SjUj in L&j ni^t - 

(j (jl-Sj»" inn LojSij SljU~cu Backs (jJJ^Li 4-iLklo Jjiaj _£-"dlj 

v2jLSjI (j J\ cjjLEj £sj>jliJ Ivkfllll 3jflji^ll Ci^U._>J! <_)Aaj ob^' 
(j (j\Jui\ jl LLLj^s ^ualllj Sj-OuLjiJI (j i_J_/«iiJ S^rVJ^-ll <^.ljJI 

(j* JjL^J JjAil Jj. 

J-al! ^L*JaJI (j-o ( j s _jj*ijlj (jl£ Ln'iji. — (jLl^^! (jj ijjjjl 

j j^aj ^l^ — Clare College g-uJ^ .^K <aK ^ill 

.4->Lill jjL?- pi m ■» II 

■ <j-al«JI SjSjULi d/USJ.1 ' ill Mill £g ftjj i^ll (jjj-* 4l^Lc J-Aj^- (jl^ 

j ■» ou Ijii £-oj — pIjjSi J^jSj Lajjc _>i.S!l ^jLuaj (jl£ Lo^j-a ^ (j^j 
LifLaj jii — 4YnnVill jKiSlI J-C >=*^l £^=i (5^ Lo^la (^I 

■ J^fil 2 a II ^JaUu <jc LrtJ^ jL*jji!l (jj-lJ J J fl ? ^ K.'^* a '" < ^"' '" ^ 

Ij^. &L^.j^ (j " ~* *' fJ» :ol_jiiu Sac jjj-a <-^jj^ 

<£>in^~ll jj pit II (jl£ iiAxu^l vljljJaLlJ.1 ^^ii «.4^.U^JI i^joJ ULa 

djjl .4jo iii^JI j*_c (_jiJLaJ.I (j ^yia. 4-»_a sLoAjiJI (j* JiiflJI JaLujj I n'ni 

^1 <Sya.Sll (j* <_jJL3j L^ISlxua (jl li^! (j^^jjjl^ <4>_£ 
j j-i£S!l i>U.I ^ J^-l <^jJI i^i^aSlI j-SlI jjj L^ii v_U(J (jl (j^uulj 

.v2i3^JI (jjiij 

liiaj^ I ■» i>-i j tSj- n" mi l SjjjjJI (jjs JJi.^'J^J (J^J^H '-' '".'J 
njajd.1 ^flj (_jjJI _yill _>i.l (j 4ja.lia C>a 1 1 o I S__>^a. (j LLa jj^xujljj 

Jjl-i* mo ^^Iaxi ^jsij S(jiijl>il£ j Austin (jitojl ^L^?- j Jj^l (3^1-^1 j 

jjLua 4-JHil tcjij) l~ill (j^a <iiih ^jljia 4-*->jl (jja (jjiLi J'SI «3 in^il (j mi. 
L^SaI lu o ^_flj^)-a ■ Qfl "' olj a ^ Cijl^ • N ^Lc (jj_tu^l CjIjI 1 mil 

cJlj Lo Lgjljj^i i^jjJI I^aj^ ^cH*^ f4j .lijS N V 1 L^cliGjIj LIjl N A X Y • 



LeLgJ (jlj (jlj jiLi <L2 i^aJLj .4j| (jl Jjl Li.Aa.1 

La^jjlj (j^-tujlj j\ liijj^ (J^LSjj ilaiLs Sjja.lj 4 K mi n <iJLia> 

d*J 4jl g-fca ua .(^Ujlajjil ^jS> (jj-uulj viia_> £^Lia*j .(^al^aAi^JI 

(j£ (jLfllajj Ul^ dllj I o () I <"ij<-S LajfcJ^a.j Lo^ji^Iua (j,a (_jl J 5" a j 

jLcuc'i!! (jl tjt-Twnj <Ljj_>aj oLiLij ill La£jjJ (j£_) |Jj (jjl^ (jjOJ <LuljjJI 

djj£ Lcj lj< ftj .(j.uJ ij j">'.ft <aK j IflK cijl^ oULuJI JxoiU .Ifljlr, 
(iJLlai (J| i_us>j j3 (jl£ .J^ajLi (Jl <Gla.j ola L»j J-^^-^j ^ 

4j'm mil ^jlJu^L Sjjj^a ja.1 Ja.1 (j-a jLia-LI <L^ajil CjUIjj^. II £-aaJ 
(jl ^Jl (jc gSLJI -koJI (j! J^tlJIj — 4jI (jl ^JL 4liiLI — L$-ui Jf . J 
_>£ia JaiJLi .(jKx, j (j| ^Jl (Jjiaii >^L" 4aJLiI <_gjj| aj 

£-iLiJI (jja jU < £7^' <j-° Lia-aj j(j < (jl£ 4_iiixuJI ^jLjii^lL) 4_il (jl (_£j (_jl 
(^jLjjiJI (_jl_J LEijj -Sjj ifill j^J-a (Jiuolj J-C.I «i_Li-uajjJI Jaa.ll Si£. 

iiiiaJI c^\<. Alexander Stokes (^jlxo j^ljill 

v_ul_jaJI Oa.1 (jjs i.jj^lll (Jl jJalll jjc-) .La (jja i-J^ J^^J (Jl ^J-""J 

i«^S!l OlA; Jil Jl gjAi J^j S jLui! Jlj Js°\ Jl <a.jjO^ ilij^ jjjj 
Lxus ijJ>.S!l SslaJj^l (j Jiuul (Jl^ gjJLj I (j"" mm d^av (j i£sLaJjl (j 4\\\ Mill 
(j^Uj^jO l^aJaj Sjjj (j j^a-uaJI (j^a_>£- (.i-LuaHil j S^aJ dJU 

^Oil SJ.Lt iuj <Gjii jj£ Cua .j^"/ 4 ^^ <i S^-^ 3 ^ 4 

t.J^aill (j i^ll ijjlj (jl ^JlSl jjj^LLj (j| (_jla. .Lll>l (jxuiajj 4j| (j| 



Sjj'ill (j^-J t^yilla 11 ■ a .^H ( j J j L La_i^ 1 j^La. dLj^ (J^ f's^ '"^ 

(j ^Ijj^sJL uj i^l Lajjc. ii_jJ>1JI j-ol <il miVCI ^ _>Q-<iil Sj'ilj JjS v^jjiLc 
^ryiiJ (£.111 j-o^l .jjjiiij i-^- 1 ^ J^-^ f-' cs^- 'JJ J (j^J^?- ^-Ij-" 

.^jjjijIj J^-i^sj Jj2 \^o\ jiLc . q j ■ >— i (j 4jI (^1 (_jjJL <LoLoIj5i! 

^jl CjLuj ^J-^J 4jj^I (_sJ-ll i(j-J£j!__>i alilljjj I 1 1 mj Sj-ija-ll 4"lmj 
^jl jljl ndJjj Lfcj-iA.1 Jlailj (jl J-Aj laj mm i "'1 tl (."jL)* " in a j 

i_aJaj jjjLuJI Jj*i!l (^^jjl^/ j^-ojjijj (jj .4ji JajJI <iJjU j'j^ Ijj J*?..' 

ni II 'LsljIi'sIL jj^uajJI JLa-a (j ii^iiLa 4jjj_^j ilLc ( _ s jS>3 — i_£K_ilji 
jjjiLj j^jJa Qjjs. (j .till jj jjj^LLj jLliJ (jc J^C. <Gl — "La^-ll JjjIJ 

<Aljt £ JLLa <jl j^Ja Jj ifc.lC.LulJ i-i\i<~ d^K-ilji (^1 

(j lp qjU* i-i 2 1" ijjLjji f-La-aj^ 3J.Lt (i^KjIji jlJIjjj cuL^ 
Jj^Lo j Ji? UI j^SII Lg-a-»i iS^j^-i 4jjj SjJj^j SJjLc ^ .^jjj^L^ 
J\ cj J ^1 S j^oil v-u^ < Jxuj! iJ^lj jjjj Lord Samuel 
jlJIj^ oa. u! .JjSIj^I j^^^ii Cyj 'Balfour Declaration j^H* 
j L^lioljj ^Loj^ jajj .Keyser ^jj^ dij j Ij.iujj LSjj^ (jL^ o2i 

JK Mil Ci i^l^^aJlj jua_flJI (jjjjdU (jjUjL J| i-i l ft j ^Jjjl_oL^ 

mil SjLjiiSlI ^b-^" ml J^. L^jjasj I (j"'iUa 1 Ojfl" inl dlia>j i^^jjjill 

<3jojftyjJI (jjjjjLJ jjjil ^jJI (jc LaJjijIj JIojIj I Q i LodAj .SjLg-aj 
.CwLuaJI <U^ j»<lj^ ve-^ 1 V^"^ 1 V.' .iujLvlJU Cx^al La 

(j-aluixdJ <^.l^ ^ SjLc LsiLllI j^I) 5j^j-LII <Gljl^>. Jjuoj |J ,^aJI 
(j! La^ .I4J 4jI (j| ^Jl diL^j! pjImm! \1j\<. Ijj ^oJIj ^JA* J\ J\ 



lj . «L$j (j^aLiJI)) (j iJaju Jlj La j 'it's 1 1 j £j\ £ya 

.^2jll La£ 4_ju (jjbuJI (j jljnTl m'jl (j |iJ Ugjl (jiiAjjl djj^ 

■ 4" fl nn^l LaC LaLaj Ln (j I" n ^AJ^-ll ^ 1 •» J *i! 4jl j^^a-"" !j J <^JJ^ j L»J 

^jLj_>iJ! j l()"US"ll aJa cijL^ <Sjj.i^. <j^j-»j la^M ^Li io. 

Ct^J->* ml jjj Cul£ .jJ^I i;L)JU SdA-o oLaacj Jjisil jL^a. ai,^" <nL 
v2ii_>£. 'ij^kj j£\ 4j_lu» 3JU. j (j| jJ^aj <>a dlJj 

olj Lpl .LgJ ^IjjJI JSLaU! g^ji _>^T ^^i*^ iSj^aLU ((i^l^l 

I fll"-^ n Lcai YV* ^_ya < <j\'u^i~A LSij «4ja.jSll j^J-axi JjII (_gjLi.ll) |aUaj 
jaJuJ liiljj in (jl ^aJ j-^uLlJI (j^>SJI (j J-^J Cjlj^aLJI (j-a 



J a jj ^Jl^. US < i^jJ \A* fcj^j^-a Jj^. JjJ^ (j I 4jI cs' '(j^^J 

_>i5!Li Lnft,.wl (j^alxiaj j-uil2 Lil=>-Sj \j\ 'ilj-oi Sj-o J*S Mill (jJiij 

Sj^j-aj (j^aLiJI fjjsJI La! -^LsiLJ (^ii SsUjj'i!! (juij ^L^Ijj LojS>j Uajj 

J-c (jjjaz- JSLalJ! jj^-a (jl <4;j^-l ' ^'"^j o' O^-^' i>° 6^ ^J^' 
iiil^ IjLaJ Lisjl o Lacl jJ£jl__>i 0X9 oK.'^ N JJ~"^ 

(^-o ( j j'vi'i Sj^^L ij <j-"j-1j <-iji-° Lsj^ j-°^ JjLojJ! jj^-o (2jL j jjjJJ 

4_Lfl ^j^^j jula-i^vli ^j- 0 j^ya dlij^ Loj^^i tCilj-ij^- 

— jlmli Jill j»->jj| Ja-l!La Jajjj! LaOlii .JLaJ! (j <iilj <iJjJ-i-to 
j^j-oja J^J-I CS-jL^-l tVi 1 JJ 1 1*1.1 (j^ 4 "'8*1 ij. '".'J J^-ll-J — "Sj^ ^fJ^?-' 

<_JjU! SjjJai j J »" - hl J Jl 4-SjjJ=> (j (jjiJ J\ £jJj;ual£ 

ika_a j (jj-oulj 4jJ| .L^ j^O^ ^JjjJ jL^l JeJ"' 3 6^ 

j '1 t*s <LiK SjJj (j£ (^^tujlj JLuu <il>j£ IdJ jUaill (jj <^jjjLa_lijL 

(j-aj t Jjlo 1 j^-oi (jc- Jjjj Sji oljj-LJI i^-lc- <j^jJ ^2 (jl^j »qI h->'^La ial 
oLjjjjUI (3-a J^iSJI 4>?-j jj" 1 Jj> 6^ Jjj° (j-a i_jjULi Lil^ Lajicj 

Ijjlflj (^1 ^(jjlf lr >aj <Ul J a'nj (^l^ .i_JjilL Sj^sUJ! <GjjJijj (jJiilji 
<JLa U. liij — Jj ja mi^ I (j <^;j^ (^^^ s ^ Wj^iJ 2^-^^ 



I .4j| (jl (_JjJI 4_iij (jC Sjii ja^jjJ (jl yaa II J^J^j — (jj-tujlj 

,ii->JI Blackwell Jjj^Lj 3u<o Jl bab Jjjl * bill J^Ls oju 

.Ja-iljjJI J^ya- Jjf>LsL=>_ll (jAju (jja J^Llil gjjJjLi J^J-o (j-o 4 -» .in (jc 

J^JI Ijj l^u)!I ^b^a j til <1»""Ijj 4>-£ ^ 

(j* L&l jl »" Mil ^1 4j<l,nll .bllj_>JU 4bjj-»ll v2jIj jJI gjUj (j 

d^LoSlI JjjJs <j£ S_^j^-1I jja .nail oljj ebj "^jjj 6^ Lnfljlf' 6^ 

Ljja. Ioj (J^i f * ij '-.'*'<*■ S^jbai JjLu -i^J -b>fj^-" oljJ tl^ 3 " 
j2 jjj (j^^ ij gl '"•» I I JjLjj (J^5 pbull Jj I 1 .gj_j-aj c-bj (j 

JcbSJIj (Ji-ljJI (j ° — j " II ... J< ■ j ■ J ... Nl ...I I SjjNLj 2 . I a ^ 

lll^ c„n-ii ob^UI ialSS" SJ^nU, 35n£ L.,^ - , ,, 1 bU . £ jUJJ 

bijisj blij .Jj&l Jx. e-(jjz* JSll 2^-j^l J-c- j\ ^ 7il.nl. n 

bjbu j^-jj <jl v^JLS d^Kjlji (jl (jSl ?Ji.UI (j ^buu^ill 

bJbuJI bj_>$5Lll 3'^ .nil (jli IjJ 'bb. Sja.j JS" j Jaii pU.1 (j* objja. 
Lola. ^llaJj (<tjl (jl ^jJJ 3jiAio^ II 3» mUII (j^ ia-uabll) v^Liui^ill j 

£-nad jijNLU (jb-LI Lai .ba-^a 4la .n olj bijjua oLi^jL JaLpj^l J| 
(jl 6jLLo jj^le o^'-A*' Jl J^=>,>i "jJa-loJI (j* jjSl oLi^jSII 

(j ^<5~ — 4^111 dlj ^yla. Lfcjja.j oAa^J ^ ijr^' — j^jjiiniflll v2jL\jjI 
ia-ia^uaJI jLxjSILi bjjjj <bij <illj jjc gtHi .GLa Jjj/ibuJI d mnij ij^jll 
gj_a-alll {£J^ j&Vjuj (_gjJI i j 'J^ L>^J plj'iLllI jijj djj^ J-i^jl j^i -^->^ 
(jl JJ<J i^KjIji (j-o i(jj_^i.T 4j<jjI 4jl-o ^-i^.lj ifLxjj^l ji^j 

J^jjja. 4jjJij jjc S j\ S jvisLva iliij^ pLflJI JJUJ I j 1 1 LoAlc 

iijLaj JSj |d ^y^i .iajS 4j| i-i'<lf.lj ^jj^iill djJ^jlji Ci5 nj uJ^jill 
JajUA. jJaLflj 4 Ua\ J$ (j iiiLaj Jj 'Sjii. Sj^.j J£ (j fill (jja vljLjj^. 

P Lv^ iLU c^l^ U^Slj .J^j^jil Jd*JI ^i*^ Y£ ^! jSjj^UI 4^, 'Ml 

CjLiJ^a-J UsLa-o (jj^-J (jl a J (^yjjJL-o (jjjl J£ (jl v2ii__>£- SjjSiLo iijLjjji 
4_iiill (j Sj^^jil j=KJJ 'nj'«~ HI CiL\$-iL^ [I j i j& n (jj^J (jl SpLLI 



!UJ Sjj^UI 4j-^ 3JLJI J[ «!» ijJ^LJI 3JLJI (>a — g. w.nll ,_ij La 
0^3 <4 il ui ^^J^ Q^} 6-° f^A*^' olijjSl fill _>J_>^ t^ 1 ^ 

_>£.Lii-o gLtLa-1 j~> jj£ <LiK (^j-a Oj^ii CS^' ic$A»J.I JjLaJi .1 (j l-^lj ^ya 
» » ,j fljjiil I a ua lj ^| jjlj liii j£ 4-toLaja. C) ° 'j l ""^S ll 
L$_ii O-o-^s ^1 «Sjit mil 4^^,111)) fLjJI Iia> (j giliJj^a. .J^j| 

I La (jLc^iajj 6 J ) LjJuA Lo^ I Q a J *^ d 2 Laj Q J-C LiJ_3l2 Lil^ 

<Jjj£ J-aC J-C I S a" J j <Jldilj Jl £i,.S^~\ (^1 J-2-o dLilfc 

.<daj £^ua>a ij JaaJI J! J dj_£ l_^Lj i4j| (jl ^Jl j (j^ui3ljj 

SjjL£ j?''.'^ iiKJ £±aLL gjLoiJI fill (j 4-a„^" .till flj^l (jl ^jS^. 

jLacft o%JI U^J JA^ijj d^l > J O^j H -J^ 

<jjjj_>j — j ~> \& ,j U mill Op.^1 gjLaill jjLua (j£J .gjLaill pLij£ 

$ Jl iaLi)!Li .UIjlJ Jl I^J* a3 ^l^ — Bruce Fraser jjjji 
t^HW^S gU? J-^ ^jl — <>^l^ <j Cjp-t^H l^jL^J-I 

SjJoj (j-J£jl__>i v^lol . J ma IL LifLi — (^^uijIjj diij^ jj J-c jLi jjoIj^j 

pl^El^l Jij <^.l2 2^j-a olj^dJI pic (j LkiJIj <J_>^lJI J-C- jLalc^l ^\ 
jaj i^Hjj-a (j 4-ijLWI 4lfljjj^s iLLflJ. ji mil jJa Sjjj^sJI 4j^.ljll 

jLj i«_>jjLuij (j^aLLJI 4jI^ (^1 (_5jJ!» ^ jj^l' u^- l^ 3 » uJ^i Jl <— iL&jJI 
.jLi^Al 4_i^lLI cj! jIj II (j-° J-*^l*^ ^ I J^Lll S^j-o Sj^jJI 

<iLj^ Jl III UA. ^ejjej Innsbruck d Jj; ^l ^ 4->"U jLkUl 

:<ui J^Li 

W ,jJ JLU ^ «, 4j,„IL^ <^K:l > ^LJ La 1^ 

^'s ill «JaJlJI|I Jl SjLi^l (j 



... (^j^-l S_y3 Ajla gijlullj SajjaJI LjjKil J£ iiSlll 

oLluj! SjJ(J LoLoj ^)")5 n ^'i'i'sI '3-ca3 olj djl^.l_/LSl (j-o 

«v_J_jJ» 4jaA J-C Clil£ .«v_>» J*S mlL 3-uaUJ! (^K-jlji jjjJIjjj 



IT 



c^ 1 



aij-cuj — c^jJI i-JLkJIj ti^KjIji jlaJljjj ciil^ N ^ o Y ^Lc SjI-u j-o 

£J_j (jl JJU <4_J ^Jl iiij (j O^ll ljil^.1 a3 — giiJj^ 

Ljl^ "fc-J^A^ ^_/\J_toLi 'J^l * (3 4_U_l_UiJI 4 * MI^IL J I I I ^^^k-l 

j_i^gj| jri^, Mill (jl^ (3 (Jlj^_i J-oJua (3^9 •C£,> : ^ e-Li-tuLi (jLa^fl-i 

o3 — Sven Furberg ^j^j^ C£^» — <i[ CA (S-^ J^-° <i J- 0 -*^ cs^" 

J-£ ^Jj^ic. ^cl^SJI (_gj"i mo (^1 pl^jj 1 Lluj£I (^1 Jj<j gjjjjJI jLc 
Jj^jJI ^jl^ .v_d^UI (_jjLi.l gjj-aj c-Laj JjL^- tj 's mi l Jjj/^Ltu (_g j"i 111 n 

(V^J ,SjjjljJI Lijjja ill^ (j gjjJjL (Jjj^IiJ j& jJ^\ 3 ±>a "I £jiiM 

JLujjI O^J ^ Jl^lj (j^ 3 ■» mi^I Jj-ua oljLu <J jijJJ jaJ 

^t-AJ-l^Li J^La. .L^jJiaj l>?"^ C£*^ ^^^^^ j*i i*s 1 1^3 J^-"^ ^ tiu 

— ^ "\ 0 Y jLl / jjLo 3 v^LIjj jj^-ll (3^- S j jj jjjAsJ (3 oil Jl j^jA=JI 
41*^, — iiK SjLj 3 <u! iL._>il 3 j^Jil (> 

S jljj eli-H <_u^ ^ ij^^jJI 2^ I -Nil (^jjLslL! sl^ ^Jl ^'^LJI SLcj 
^jjl^Lo j^jLlixuJI (j- 0 laJu^ mi jl^^- 4 X «j ^Ml 4_i^jLkJI 

.Senator Joe McCarthy 

gljnj^ 3 (jj" a JJ ii^jjjaJI pi j n j*s 1 1 3 (jjj^ dJLi& (^l^ IjjSi 

Alexander jji jjiljUl £±>jy*\£ <> iLliil 4^11 ^Li i4j| ^1 ^Jl 
.^jLLui^lj j< Mill J^Llu 3 iLiSJI JajljjJI l()'ij-> . 4mi"<I j3 Todd 



ioLtj «... o-Y-o-Y» JaxilJ! HA J^-<ij .JllJI jfLdl j i^UJI 

.o-^Jl Ji-t Jl 0 j J) V 6^ 'Ay* 'M 6l (5^1 
j ^1 j_>J y» Lao$Jj£ ^-»- a ^ Erwin Chargaff uiL^jLi c^j[ 

< i n"^ I ^ (_jjLuAj ^jLj ^jAj <4->l (jl (j J-ojlj 4-i j (\ mi's II 

^JHi.1 ^jJLi .3j'<j->jJUlll jcl^aUl J,^- ^Lai&H S^rjj-o 3SjS~> 
ijfjsj JjLoj Lib dlla> <jl£ Jl Sj^Li J£ ii^uj 

u '" 'II lilt a (jC Sjii 4jI i_sL^jLiu (_£jj (j£_> jiJ .G (j-Ul^aJI 4-ia£ 

.L^ik. J-ua^ ^1 

^Lc jUI/^jLo ^ .£^1 £^-^1 j gajj^l^ Jl ^JU-jLi, ^vA^. 
iiK j pIjJLII jjij <GLLLa J| <4;j£j 0>""b jj- 1 ^ <N^Y 
JJ^JI (JUll <jSl i^jl^ p\m <jl£ .Peterhouse College ^jUjl^ 

(j£J <«J-*J gjAjj jiJ (_£jJI» (j^jjijlj (j-a pLLtuI i_sL^jLi iijjlll £-tulj 

; ^jA-Sja. (j<-n<-il"n g-a'^La <d » :<Gc JLSa niLii (jjj LLcj-a (jl£ jJalil djj£ 
The >?.liJI iUj i^J Jia — Hogarth ijU.^ <> Laik 
,Daumier ^ j j j! Cruikshank diLi£ jl — Rack's Progress 

is_jAj Jj-uj (j (jJLXi v_iJijJI (^-a vliljjJu (j£J ij-illl <j£ 4jLd mm "}! 
tl£j jj-fl-ll '-SjJ'J (j' 2^al>ll J^ 3 ' -«J^ JJ. 6^ 6-° J^*-" 

Jj^jj (^jJI Jcl^flJI i_i n\\\ Ji2 (j-a J-ajjjLj jiJ 4jlj '(j^jj'j '"llj CA-aJ^' 

( _ r ai»JI ^Uil» (jt IcLkil uiL^jLi, ^kcl ^jJI j^l .^JU.jLi 

«.^^JI (>a ^AJ^-llj JaaJI (j* Jjlflll iLijLkj^ (j (^j^alJI 
S^cLflJI gljJjl iJl mm'CI 4j_>3 ^Jjs SjIjjij tjLi.jLii djjl Ln'<j-> 3^-^ 

Laoicii :JLSj liAjjjaJI fLj^l J^-l IjjJ-<^ liSLj j^-" 2 ' 

«.^NLkJI v _>3 dj J (JjiSlI Jit cJUaXa.1 csJ 

j jiij — c5>^-^ Sj^j 4j| (jl ^jU jLc (jl jjij — <uSl .35f,l i^ll^ 
M 



c UjJ| 

J^oi Jx pfllj-^* j3 <jl£ .i_J^U! Ji-b cul^ Ijl .icIySJ! gljjjl <±i& 

<jl£ .La <ILijlaj mjj lilLtuj La 4iLjjlaj d-"^ 'O 1 ^*.' Jk>* ^ (j » oLLik 
Sxjjia^a J in I in" ilSLalll jxl^aiJI glj-ljl (j <4jJ^ 

v_jLii CiLijisLlj jJlx £_a iiLaJ! (j j-aS!l (ji2Lij .Sj-OuLva ,j£.l_a£JI i^ya 

John duij 

(j! laW^I J JI J-^-ib <^LlL! jcl^UI Jx ^jJI .Griffith 

<LllaJ(i ■Sjljo's* <LilaX (jl j-uiLilll Sjlot I (^-aJ I Q li* 

iiijLj Sj-a Jy^l (_jJ=>-*j I o a m'< ale (_5_>^-l I *<f ■ g^jj Sj^-Ij ilLtuj jt-mj 

j iiALJi Si i ,Mti i Jio «<!» J! «o» Jl C5^J3 «!» of c^I 

.^llflllj JiUI jl jjj i^'ll 

= (^jjl^-j (^-ajlj = ^jjjjj!) i_sL^jLi i_i mjj J-ajjj L\'m~<. 

(j^j-mjlj (jl£ La'tj-i. — j^-aj/^jjjj __>$-<ii ijLgj (j £^j-tul Sjlj .JjLfiJU 
^jL j LlLal^l ^A^j 
Jx (j^M ^5 1-mU (jjjLoSlLa -JjU n (j SjxLflJI gljJjl >-il in'^l <G5LaI 
Sjj i a * a infl** ill J^ai 

( (4lk^.NLa (^Ixu 1j ijLiJJ LfljJLois jSSl! <jl£) 4j>?J1JI CxlAfl <j£J .J3l 

Jx 6^ t 51 ^ 1 (i -^^Ajj^ 1 j J^"- 11 Ji s ->* ^ks 

gljjj! (j (jlj^-aj ^-AS 6^ -LaLaj 4jJ=U. <_>L-u)I Jx. jLajC^Li (3^J 

i^a. ij <_>^-l ^ li mo v^jjLa. l-i 1" o cs' ''t '*'?* Jl ^ jtl^jSJI 

CiiL^ I3j5> j_aj .^jj-a^jJI jL^.1 Jla <i_iljJ=S!l ^j-a ^,La.jjjj J-Sl_aJI (j La^j! 

I a UC iijllll S j-ail (> K'<l ji jjjJlj^aj <iii JjLS i dilj (j 

Cul£ -S_>iLi LiaJ^jJ (j| (_5oU «1» JijiJI (jl oIIaj LgjI 



C)jl£ J_cl J\ cU. jjdJLi iLlLcG iELaXa ^ 4/'_""H 4-*_iS!l j^a C5^| 

ULi^. jStffl J,, J£-£J! ^ oalid IjJ ( Jia,! Jl >U! <> ^ 

v^LLijj_>j gjjJjL . 4 n"^ I LaJiLa <«v_j» J*S i n 1 1 (j-o S^jisLo 4 -n mj 

ddj l^Wi .1% 4^ jlkl U Jl L^Ls <> LajT ^J^UI 

a 1 ^ j "(esj^O u[ <S^ s -£* s, As» j^"/ 4 ^^ ^ A <i o 1 ^ 

.1 fl~^> < it-in ,_^C jjISl (_£.i-ll ' j ' I JJ (J| ^J-^K?? ^^J" 0 __>i.Ltu fl^C- 

ijjJij oULiJ! 1^.1 jmiaj (ji SjL«Jl^ Ijt* .no (^Ij jJ .idJjj LijliLa 

(j 3 ou v^li^li-l (jc gljj dSj i^lli^n JjLoIJI (jl JLS Sjja. 

iilij '^j^ <3 ul '-'^jj^ csjb-^' 

JfLiJI (jc oLo,^!*^ (joM-^'imi^! fJ^jj cjIjj JxuJI oIjj a3 v^iS^I 

mi (jj »" in" j2 <La4-o ( _ s -i5lJ — ^jljU ni^il (^xojjLj i_j£Ijj SjC-LujLaj «l» 
N|j I g nlO'l Cli,^"" ^ lj' (SS* jljJLll^J ^Ll ill-. II (j-0 

.Cil*<jo-^~ (j^s^^iJ (^Ij 

^■jLi U j jj^=> Jj^ JI jT JSIil \ \ o \ j 

^ill Jjji^ll — JlJ ^LkJ (j! d*j i Portugal Place L> uA i JU. Jlj^ 

Jlil 4j_*_aLJI (^jll 4jK (j L^L»_1I (jin m'lljj vZjLuIjJ ^JujLuaxi £-SJ (Jjj 

ij (jLx-Sj cjj-LuoXa ^ o j iai (^L^jla Cs-l^- 0 Jj^>' 6^ fO^M 

I a jjLj CS^' SjjjliuJ.1 4 >iij*i < ? II (^jja i_i^flJLj tSl in nil ££jLa> 

J^JjLo 3jL^ '^^Jj^ ^.J^ 1 ij J&£- (j_>^' 

cjLJI J[ S j.^'m oLa- jj (juAi. cIUa .Maypole 

jis ^jl^^ia 4 iiiAa. (3-o — jijjJjJIj 4_ii«JI 1 _uU>. JI — (^jili (2jI^ J^jJ-' 
(jIoJLj (J^-iLo^ \ ^ 0 \ j^a-oj / ^-iJ^ (3 l)- 1 - 1 ^^ - ^^5-° .l^la. I fl * '-^ (j^ 

(JI pis* <lj (^jIj-oLsi vijj^jj (j LgJ_3^-° ^iJ& Cic-U (^1 oaj <4jo^. j-o 
j <Newnham ^.L^^ j Barton Road jjj ^ jL ^ jLi j ^ Jjlo 



c UjJ| 

<J£jL J^.! (> (Bedales <jJUu i^j-u j SjSIjjj^I SJi-UI 

v2jI ^^iU~o (jJa-XJ l(j"laU Sj^j Jj2 ^1 JjJjI Lai .4-iiiaL*JI 4jLp- 

(jSlI Lj^l J^\) Tech 4p iiK j 

I4J ^ Jis (Anglia Polytechnic University j"jl ^ LL^il 

.eloAJI J^U3 <*J <Caius College <ju$jI£ iiK <jjjii* 

Jr».l JtJjuaLi <4jjia v2jLj.iu3 pljjji! (^L^^l (jAaj (j Jj-oj (j^ 
^.Lal&NLl lo^a. JjjJ (j JjitiJ! (j uilj^u^l j^lko 

f-LoLdl £ya (5-^ JpLalaJ! jaJLc (j » n <iilj (^L^ .£s_>4i=i-oj 

Jx. *U1»JI jL£ cs-e j-* J*iJU .Vogue pLjj^l iL^a j dlJLil 

.ikxujla iic.LaI^.1 lu^a mi Ij ^L^ 4jSl Jj 
1 qln J^^a 1— fll mm^L ^-^A^l- 1 djj^ "' ^° * ^ U 3 '" ^ig 

^jl ^Jjj^al^ ^jLi.j ij^lj Jjljj-a jjjljIi jLtull <_Ll_>iJI liilj i—S jalo 
I i^-i-^ mi l>Hj L° £g-<^jL*ll jAaj (^1 J-^J .4 Ij inl "Laj^ (juj mjlji 

«.<jL^jJI ^^I^. o'SK Mill Jx. JxuJI jjLIj aLs viuj^Jlj i'U i^ll ^ 
Jl — JLUI ^bJI j La v2j3j j — ^UAJI (Jl S^j SUJ Iji^ 
»l iASJ dj^jj^ii j dj^Kj^ j Polytechnic Institute jnl^ 

David Harker 

(j-o ^i5j_3 (j^ajJiJI "Jjj^ lJ^-* •dljj fK^^J J^^*' "^J^ (j' 

.SoaJiil oLj^^U S^rj-ilj J^axoa II 



(iiaj^j ^^-tujlj i^jl injl ^lajjja. ^Lijj-ol tj^uuaj j^sa. fljj'i!! dlfc (j 

Jerry Donohue jja^jj ^& LaAOa.1 i^jliil^ j La^j-->-> 

oLiIi cCri o' J- 2 - 6^ oJlj (jn'sr. J-t <G5L1 

g^J-sT S±A\ Jiuu ^jJI £^-^1 jj .Ls>jKiI ^ ^aj gjjjyK 

4_ijj J-lojj 4j| J^jSj <_u£ bjJIj (^1 LaOlc- <^ijj^ -^i 

gi-uaj c-UjIj .Lgj-a LLuij ^I_>jj gjJjL JLij J£ (_s-S-1j .N { \°V jiLc 
1^.^51 ^1 iiiJU iJ^LJ Ul£-a ^uLJ! g-mil 

jj^I Lki. »i3 gjjJjL (^l^ i Lua3.il I (j 4jK-^" j^jj inj*<rLa 

q^jC \e\\\~*. ij \ \^ 4_J^ Ijj^aia-tol 1 J (j n ia mj ) L/- 0 ^ ^^J*- 1 

AJa i (Jl jj I ^-a i mjl S i4_i ^1 

e^Kjl__>i vliil^ «t_i» J *s in 1 1 ijJLj-a 4jj1 Sj^j-ua j ' Kj (J^ 3 ^ La^ic- 

Sjj ii^ll J-c j'M*s Ijj Jii^->. .^jLuJ! jLI/^jLa (j L&LLtfljJ! »i3 gjjJj^j^j 



c UjJ| 

■ j'm's Ijj J| J^J 2^j4i>?v9 ^.Jj^-^ls JJ I /ill ClO I Ml (jl J-*J 

JfLi Jl JjlojjJI jLii.1 'J-aU. J| Sj^aJL (jj-uijlj £ ^jjI 

^ 4 ->"Ti mi (jl djjij <jAaoj 6^ c$^' ;< ^i ul IS- 1 ^ i^i,^ 

jLk2 J S" Min j&j 4_Lujl <_jLki. (j j^Lc. Ja2 j'lj^ljj (^jJI ^-lujJI 

j jj£ I J J (j-o I (3jl<~. J i/l-i. Lojj 4 S j fl -i. J| Jxsaj-^ (j^jjijlj (j£J .1 Min'lll 

c-L5J| J_>^-° "^^^ 'fiAf^ ^l-" 1 - 0 pl mu JI Lo^JjLjj fljjl 

plj^xu 4at-i'in Sjj i/lll Ji-ujlj J^.1 (_yis . Sjj i /ill J-C SjJaj 

U^J (jjjl^ J£ (jl IdAj .N • fJa j iLikJI (j IjLj-." jJSj ilia. 3 a j"i< 

oLfl-uj_ji olcjn-> n \ • (_jl iSj^.l_jJI SjjjJI (j olj-iJ^J-iK^jj N • ^aj (jl 

jjj^jJ^ij J£ iiLuJ.1 (j^!j . JLij jc-I_j2 N • j j^_tu (Jjjj'^Luj N *j 
Jj YV (jfLi JS-mJI v_J^J ^lijjl (jU ^.jji maJl V,£ ^ ^Sllj 

.jijJLuiajl VI 

^jlll SJLflJI SsjjSi JljJa Sj^^jJI Sjllj . N*\oY j^Lc (j (_jiUjj-aj Jj^sjjj 

gljjjl 4_<ii3Llo (_y£5jij — j '< I > j j_o c-ljjJI JjLjlJ Lgji iilij^ ._iftj 
Jl <_us>aj ^jJI ^ (j^^^Slj (jl^ £2sl> (jl j Jjii — SocLSJI 

.J^sjlJI SjjLx-o (j^s IjVs n"i 1 1 gjLalll £-iluaj d*i!S!l ^'ii/in (jjs i_i I la ^L>? 
(Ji. SjjLa j\L Cxi\^. (jSl Ijiij .jJirJI ^ij idJj (jj-x-o gl^J djj! 

(j^UljIj Ijj .lAlj^J (j^tUjIj JJ_>^Jj jijJ jJi gjjJjL ^> I Ml I I (_gi,\ I /l" 1 1 

4ja.jjj-o (j! (_JjJI gjLaj ^-tAaJij JaLjii / jjlj-LS (j-o Jj*i!l ^^ixu^ll (j 

gj^alll (j| Jx. (j^jjjillj ^qI diij^ i_SjLi_o (ja ji^_>JLj t4 1 Mil Mill 

(jjul n*s'll (jl — JJU &Tj ^2 <ilij£ (jij jiJ La — I (j 'n -i. (_jlj .4 I Mil Mill ^jjj-o 
.45"^ (jiuJj (J<"iImiImi J^^-^ Jj^ ^J- 1 ^ 3 ^ «l» J's Mill «<_>» J's Mill 

.^Ijjl J's mi (j jj taj 2 pLjii^l (j| JLS (jj lujIj (jl J| isLi^Li 

Lajj^j i4jli.lj iijliuu^ji dLoLcj -^^J^J Sjii J-C (j^jjjillj ^al ialoill (j 

(j oLsuo^iJI dLcjji^-0 ^-A^l l-s^La-^ ij- 0 ( j,^" '" I 



idij^ Jjlo (j fljjJ! Jjlul JaLjii / jjIj^-s A ^.jj jjj^LLj ^vA^. 

j A^Kil^ jjUa <ilJj Jj>ij <jJ <Gl JLS ^jJI ^jLalJ! *Lij j 
jjLaj J&» :S__^IiLj-o <iiij^ <JLtu j(j i^ll jjij 3^*^ '-^J <-^J •j^V<> u J^ a 

iL^k S_/\i vljjLuj .JjlAJL IjpJj j3 £-Sl^JI (j «?3JjU-aj llajj lj| 

Sjl ■»" m ^i 4 " ifi ^i ^1 j i <_>J_*_1.I ^ 's gil l j±J& L»J <iJjjl Ln'tj-i. On in II (j-o 

.Jilj aSi «Lc)A*» Jlj^uJI o^j <u! ^ .4jI <jl ^Jl oL*J J-c. SjJ^j^J! 

j\ ^>J^Sj J-C- (Jjjjj^j (jjj^La j^ys <il>j£ J i.-l~<. ^Lll Oju 

^jiu J^ja. (_5^=U-I Jj^l / J^-o-^J (j i_y^=J' il l (j i'l-^ t ^J- 0 

(JJJJJ^JAJ ^l^-l S^ilC (j-0 JJ^I «i*J J-0*i!l IjiSl ^"j Ml ■ j 'l (j JaJ<-1I 

(Jjjjj^^j Jfcj <t< .iiLa^l (jLi- j2 (Jjjjj^jaj Ijl La J^ja. J^jljj jl>?j 

JjljlU LLLLo i«t£j*ju» 4_ik AfLj jJ _>j_>SjJI (jl J$jjj 

j*£.jJI 4jl Jl^jlj O^Jj-uj (^ta. j i ( _ r AkJI Q-» ill (jnU n Ji.lj JjiiJL 

Jaii idjj^J tlg-a jjjilll .(Jj^m <Gl J^. 4_*_o JaLalll i-i-^j liilj A^o 

4_uaLi.j iL& j^A^. j |J ^pJI <LaL»-ll vZjLc.Lala.'i!! (j o'ilr.1 f-Li-<iiLj ssj^k.1 <uS! 

:c^iji la'ii'i^ ySJi 4JHJI iL^Ji ^^iui j^j f u s^^ 

Sj^j-a-a JjII iljLa.1 < * ; ^li' SOa.j J-C ( _ y jj-a (_£j^aLJI <(l» J *S Mil l (jl I i^llj 

jL«jS! LajjoIj dJj nIjj «.^_sLjJS!I j^ja^o C jj^ll L^ii (^jljj ^j^l 

,j liil^ I ml mil ^1 — N "\ 0 ^ |iLc (^Ull (jjj^ / j^oi_jj Sj^j j^aa. 

jt^'ill jic 3 j 'ill I JjLu i_iIU"j J^l ^1 t^'ill (jSl t| i><-LlS"n d^usiUJil 

JLS LoS aixLgll iljiaJI ^jjSl Ssjji v^ul^ll .JiuuSlI £ya j] J-C-Sll (j-o L^jJ| 

.Horace Freeland Judson a «^jLa. 

Sjj^ia Cul^ ^jlJI — <_J-LaJl Sja.j jL*jI (j! dlJj Jl :Lai i^^a 



c UjJ| 

J^k Jx QjjxX (jj£_l (jl JjjJI (jl OliSI — (j L_kil 

e-(£j*A\ (JU»Jj (JjLflJL ___ti_i ^ mill 4 ilnr. (j I Jl; LAjI OjL<iulj ^f^^^l 

iuJI oilS .JjVill j <GjL^o dJaaill dJ_ j djj^ JiXuil 

(_;____ j ^ tlLulaJ I _____ Ijl c-j^jlll (j_5 S jjj . Qi^-i'l Jf- 1 (3 Mifl'l 
j< (till Sjj <jjs L_a>l___l 4->"i" (__jl) t^LIS'n ^uiUjjl (j (jl* I ml. nil _____ \j[ 
4__.__ SjjJ _-*J jljiUI (V Jl 0 (> (5>^lj .0 j£-mJI Sjj Jl V 

i^jj \A* (jjs "i!_j 3J jfl au <L^jJ V"\ • ^ tin" (jl (j£-aJ IjijSij . i_4jJ J^J 
JLUIj j^juj p^y^. (^jjj ijjl^ll ^ i m"i (jl (j-Lajj iOljJJJ-iKj-ij Sj-0u-_J 

jl __>^_l ^ (j Qj (jl _» U"i au (j^ujjlj (jl Lo| .<L^.jj ^A ^-jJ ^ 

_lxl ^.LjSII _-_wl ij <_j___JI v_a__L (j__ I n'lj^. 3 IjJ .pflflj.n (j_o jJ 4j| 

(jl uaj laS_fl>» :l fljlr. <_u£ iLi^La 4jJx djjj 4 oijjj gjjjiill pllj djj£ 

La ^ ^_.| La^J Si.nilL 31^ Ill ____ _____ «.<U. _,_ V"\ ijjlj>j (jljj_ ; <j_£_ 

.<iijj£ Jl iiK j^jjij Lgjj J.^all (jl^j <«_il I 4____J» (jjj (jj^-i 

i_Li^aHaj _xl_jflJI £-^ij 4jflj's (jc Sj__3 (_yjjl (jj-"U IjJ _S-^ C_t^"_ 

I (j i a » i ^j'ij-^jjJjA Jajljj (jj^J -l2 Jxl^jflJI (jl djjj <j_>-"U_) IjJ .4_i*i ill 
(^ojjjjJI i_.ii mJlj <_ilj djj£ Jicl -_m_-°,_!^JI _>l 7> ^l-> "— sljJo.1 (j-o i j-o 
J>u _ _i__L_.L C-lj,7i<-, . _ll_ __i _x.l_j._J Sjj_JI 4j_jJI (j! ,5'tj (j_C <_! 

(j^_! 4 I'u-^jjJoA J_ul_jj -l^JJ (jl (j*N n.l i_L__ djjj-l '(j'^J ifj^^^' 

|J (j^jjiijlj (jl l_J .L^Loj j S" nin I (j'ln J_I (j_CJ <__I_>_JJ iljLiLa ^'Slj's ni" 
_£__ <4__La_il Jxl^j-JI gljJjl Sj_-S 4_uaX.| (jl _j_i ,3K gill <_l__j <JL Ji__j 
_T*J -C5>=^' 31. ill. nil (j dAlO^I (_»-a _>l*l.nl.iill (j L_j.J^I 

f ^"' 6^ 6_^"b al J^J Jx (jJL^ ^jAj ___^j 

d I \K ,'m" ^ iSjxLS J^J — 4jiaLk. Jj — 4j_ g^Q _/t_. dm la J ^ Sj__j_ls2 

jxI^js gjL-. jU___l j ^xjj (J (jj^l^ (jSlj .«j_j__II» (j^j «J_pj)!I» 



JjJ^I (j-o Lg_ua3j gjLaj Lgj-o jinin jiLi O^SlI ^')inn (j-o SjJj^J! JJJ^ 

.Jjill J| jLcj ^JaL-i/jjIj-LS YV 4jlxusJI fLax! j (jr^lil ^^I^- 'cS^jHI 

J^sjJI (Jl (^j-uiilj _>^j ■ al a t^i J^^-la-i 4 ^. " a" n (jl^^ic^l 

SUJj Jj^JI (j-o 4-uaj inall Jcl^jUL cjJlUI Ljj oi^=-^\ 

j_a ds-^J^I jb-O' J-*-" 1 6^ '<J^=^ -\> a <Gc JiiJ (jl£ La IJ^I djj! 

LoLoj 4 J mm — ijjljlil ^J'J'^jJ^Jfl II -^Ij^l iiLujbaj igli^flUI — 

4jSl — acl^SJI (j-a £ (j^-olj .(^jjl^aJI £ja (^Jjj'm mil ^IjJjl J^-"i 

.i^J^UI j^j-o (j (jl£-o j o^-ljlJI — >^l gjjJI 4 jAj 

"Ijl i il><<< "'I tiff a ja L\j^-i u' v?.' L°4jl icj-aij iiiij^ djjLs -^j*-* 
^jlll ikjIjJLi i^tj^. tr\ Lo^JjLoj (jSl Lljljj i_sL^jLii um'i (jljj^; ^04^ 

JaJjJ ^ylll 4-kjljJI £xi *\ • ijjlj (jj)£j LplalJ-LUJ SacLs J£ J^JJJ 

(jixu (j Sj^LS J£ (jl ^yjjLj JjLiJI HA <jl£ .^^Sll 3I.mI.mIL L$li.I 
^jJI ^1 sLjJixuf Lj,nuI J*^ ^1 liA ^ ,<LLLU 3I,mI,mII Ljli: 

4jj»l2 lilj^ ^..^"l ml (5_>^-l Sj-°J .(>_tu£L*j-o (j-USlLiJjl (j (jGlmlaJI (jl O n 1 

jj ^jlll — --fljJI ctSJIj i'lLwo (j J£ I J^- 43 ' -S^g >mII 3jlj-^"ll 
■ 1 (3 M.a'< SLpJI ^AjjJa J-£ p^jAII £ya ^aj^-11 — Lill <_J^J Jj-o ixLiic (jij 
Jtl^iJI O^-JJ (jl (j£-cd! (ja (jl^ .iijLjj'i! O^Lala.1 olj S^oi |».LoI l^jjl^ 
(^jjJaj^iJI Jja.1 Jx. 4jjj^js ilLuj 4j| (j£_l ii_ujjj (_jL (^jjJajj^iJI (j-a (_jl J^. 
d>Ul_j3 (^ij _>^-^l JaJj^l J-C- 4 l n *s n 4 -n mj I (j Mia'< (j-a guljj (jl Jj ^1 
Sjm-^jjJj^II Jajlj_>JI ju&i (jLJ^I Ji^fl'u (jl (j^-ail (j-o .SacLSJI gljJjl 

.^^ji3_jj SjIj^jJI ^_<iij Ljjlj 4_ijjJI ajjij .Lo^jljiL<i) Ui_mljj 
aj-^b (Jjjij <*I-**JI Jj^J J^l Jl (jj-^ljj <4;j-^ v*- 
JLc ci^sj "--iJ-^ cj-^-l 4 * ? II <j-° J^-l 1 (j£ •ijj^ L° pUjI 4j| 

j^jj 4jil .ll^'i! idJj <Aij£ J^j^ f-l -SLpJI j-oj I a mi"<I La^j! J^aJJ 



VY 




liil j£ jj «.£sjjS> Jlo C-Liul J^jSj ^L^ La l*r\j£i» iLoLai&l 

liLii *4iJ^ '— L^-^ (j <djJjJaa-a Li^J (jl SaJI n"l~J (^j-o 

(_y3 j j liiS jl£ jjLj^. ^1 j-oSl! (j <_ujJl1!» J LS .J^* La^jl 

i^j^i^Ll gjjjl! i-J^U! iili ^ j^iu ^^J! J!^l= <4jj£ lU=> 
<j-° jj^'j As- 5 ^ds^-" i^Li^-b 2;L>?,s jj-^^s o^j->$i 

vr 



<'lfl'in ^A_5 4j-a ^(j'l'ilj ^((jjja^ll f^-" lU^» J (^j^-j Sj la ninj 

(jl^ .^l ^jJJ •lli-J "d^j-o J! Sj-OuLi^a <_u»j ijljl/jjjjjLa V i~i 1 mil 

J£j <la$ji_>£ j SXualo J^i ^.lofll SjC ^LflJjl J-C. UjLs gj^aiJI 

<ui JLs — cja^ La jJaj ^1 — ^^Jl dlj j llLki. 
IJU. i^LJI o^y^I ... ^jLiJI £^i<J>!l ja.NLiaJI Sjj^ U^JCLuj)) 

(_jjJI ^jA jjjjj^ (jl^ «.(jS!l j-o*i!l J„$-l=^ -J^S" 0 *^ j^Laj lA>" (j' ^jl~i" "i\j 

<L^.ljJ.I 4llLa.j ijljl/jjjjjLa N Y (j sL^i .>oS!Li ssj^-lj j'lj's K^j Jj^sjI 

^LLj <UU <tki. I4J (J^J lia. 4'ifl"n iiiJI (j! JUJI (j d jjli .4j.wii 
^l £ ^^iuiSlI iiLjj ilkc (j ix^II Ijajl 4jOOi,- l J\ ^ jJ_>il 4j=>L^J 
i_SljJIj (j <iJ IjLiuiLl La^j^CJ (jAsjj .4 oijjj gj^-alll fljj L&JJU I.Uj in (jl^ 

Ln(jjn ml J-J^J V^->^ d"^ ^ ° "-kj-KJ <lx>""ls (> I ° .' L&J^I iJ^lj CjSj 

Ci_>J/u5>j (jjj^jlxuj j '1 i's 1 4 m*s 1 _>^Tj i(iijajL-a 4J-0JLJ £-jjl2">!l Jju 
tL-i(j"i^. 1 Sjjjjua <ilij^ i_i"^ 4 .2tjjJj^i.j (jd£jl__\i 4 1"^" oJIjj -iilij 

^£ (^ui — ^ Bett Y J^i <aSI^JI ^1 J-=- 1 -.Kg 

ijj .4jijij j^LjAIj _>i.S!Li Lfift„wl J 1 ojj ^i^iLla laj uu d>jJajj^ (jc 

iiiL^ i^jjj lo^i t^fl'i*^ j Sj^jjjlo L»j ^ I mm jljT/(jjjjLa (j (jail 
^ g.Jja. e-fjiu LaijJ aJ^-i 6-^ '(j'-^-J I o^-j! Jfl"<-I» :^jLs cjj^j 
j^^jj 4jl i_Sjjj<J.I (^jjsii 4 l<i-> i_sjja. Li's 'i*s <\j JjSiii :(_5__%i.l iSUcu (j i_sLual 

jA«i dJj jAjj ^2) ((.^^lijj ^jlJI 4^j->"ll jl^ll ^ ^rtjill 

■ (jl mjj / J^^l Y (j j^n'lj'l 4 CIJ^. <<-i (Jl^ 1^,1 -s 1 1 1 ij-"ljl |V1 (((.C-j^iJI 
W j Qi*i< .Sj^j Jji gj^^alJI djJijl^ ^jlx, lllILj jJjlj "i! 

isuoLa. Jl^ LdLflljl dAj i(_yaLLjl UjXaC J^J^- i±i^. _1 Sj_jjjixi jljl/(_jiijLa 



Jjil^jll JIjJI c-Lj'iljJI ji^j ^j^alll J J 1 ^ ^ 1 1 (j 4jjlXuu 

ij ok^J^Li .^j^aill L$ji Sj-o J^l oil^ IflUlj i^Lutij/ Jj_>jI N£ 

J£ (j gj^ojJI ia^ua J^. 4jLaaj oia tl ^^xujjL JjU'i ^,1 JUJI 

Jj-lU (_gJ-o j^ys JiSij gjjjj^yi.j ;j-d£jl__>i 4" La dl>j£ l__>2 Lajjcj .<Lj^a. 
oUj^^J oLfl-tu^iJI ic^oa-a (^1 lU ill OjjI .gj_5-alll 4 -s <^ll oUUaJI 
S^r; g mi l Sj^uaJI O'ww^i'i Lo£ ((^ulmim dljjfc ^jlj £jUJI (j OjI£ mi l 
ic^aaj.1 S J au OflCJ <ljk1 j j2 djj£ (j^-J (^J-uijIj L*L> l_S^' 

(Jd^JI Ji.ljlJI J*ij) 3»fli <J <jUiJ Ij^iaj (j^jjSLlI S^JaJ <Uc-l J^JI 

S ^ jojrl — <4;j^ g*'*' '"I <^Jj J-t _>JI SSiUII Ua. (j 

(3^1 (^ulj j^lala <>a 4jl — i^*^' J J'^i'l l (j 4_uj.Aa. J-t (£_>i.I 

(^Lcul 4jNLj Ufl'i w oLcljiJI Oul£ .LoLoj m"n ig'l ml mil £jU iiLull 

jUlc^U JjAsI gj^^-aj fU\j £yz U£-aj» :<AiJ^ Jl-S .SjjjJI (^Loj! 3 mnA . jl 

«.UpUUj J-c 

olliAaJj ial ^Lixu (j (jij jiii i^^Ii^li (^jjjillj \±i lj *s ft 

J^j2 J^. Jais Jilj iiL^JI <4jIj^JI (jJLcua Jx. 4jiJI jljl J^ 

j^I (j^oLaJI gljjj^l Sj£i (^1 lie i_aaj jJ» r^jJi 4 n(j in S^j(j mn iLua. 
OJU «-4jjI j^JI SjUJJ g-mj 5jJI J ^ j JLala.1 J[ JUJI (j L&Ua. jla 
Sljja. jj^I Q-t i Sj^ui-o Uj£ Ul$jJjI £jU (IjJijlji iljl O^J-ual (^1 

o^-aJI v_u^ <4ij^ a' Lo$*£ -4jI (jl c^jJI 3j*<j~> II jQSlI J^j^- 

JKji^l t_yOJLA i-sLia-o ^jjjjjIj Sj^aJ iilLaJI 3 mill ^,1 ^Ai. '^Ull 

j^j (jc 6a ill j-^C i_i i m idJj j^ij j3 -<iiij^ jJSj JxuaJlj 3j-^jiA<jIJI 

jJ j Jjj^ < lJ* Jn'tf.l (_$jJI j^SlI i^^jjjill JjLoIj (j^sUJI (jiiLSjJI 

4 it (j gjJjll <_JjiJI Sjjj jLjI/jjLo N (j (^jjjuIj ^jJ^cl 

&L^!I sUk {y> iuixuj ^ a^jAa-a) Hardy Club v ^ ^jjLs, 



Jj iljja. J m-s r'iijLS Ijja. ,ln II (JjjjLsiJLij 4_iK jJii. JjlSLi 

grj.^j (j! j j^kj 6^ CS^ 11 — V*^ 1 ^ J-"J^ -A>V Ji^ Y ^ *|-S 

Anthony (jjl_>j Cx2~? 'JJ^ °"' '"" U j 1 a ° — Ija** "~» 

J^I <> yr'-^ 1 <l£^>U J=^lLJ Barrington Brown 

^jJI — ujl>? uS^l" 'JJ^ - Tims jijLi (j a^-Ouj J^" 1 1 ^ JULa 

lliL£ 11* (jl^j i^L^a ills, j £>yj^ 6^ — I-LLu sLxufLlI (JjjjOj <jL£ 
U." ^|^ ^J^ajJI jl^a-i I ) (j! Lo^j-a l >IUq .La^J 4_i-a_tuj Sj^^-ua flj 1 *^ 

Uaj . ti^. II p^uA <j fLi^JI j ^ Mii» (^aJI j^l iij-i^JI oljLol Lnfljlr, 
(V,| dLj^ jjSl <jLg-ill ijj «.<^.j-o <Gl J^. 4j |i.^3l Lo ^nLoLjlIj 

i^jjjilll flj^-l a^-l Jl ^ryiijJ iijLurJI SjUnitl p.„\\~\ uxij J-c i sSj 
<jj^Llll a-ig-l Sjjj^. SJLtu JjJjI 4"U-> (_jjJI (^jjjillj (jL£ Cg- 3, ij 

Lgjil tjj inll jijlj 4 La n in" jiJ .(^^^i.^! 4 (j ~> II (j-a gjj-alll (Jl j tVij 

j j 1 nil <iit (_jJ^-l '-'"» "ol -Lg-1 Lj-aj 1 (jjl_>j (jjjLa-lijLiJ v^jiij 

iLuljJl c^£j c^jil ;U2 jl Silj^L 4iU LLjj 
.Playboy ^ ^"^j IL=^> o _>$Jo$ Stalin ^Ll^ LuLk^ <ji ^ 
(jk! .p.Laia^l ^ ^a^-11 jJl; (Ji — SLaJI jJLl — dila^l ^! Lo! 
Ijj ^jJI oLjjjjjJI J^s. Solvay ^LiJ^ j Kj? I* j j^JI ^I_>j 

N ^ j C5>^^ Sj-a g'^J «>J^j fJ -J-^l f-1 (j^J '6L^/Je->?^ ^ <# 

Ritchie Calder j JL$ (^iijj S^tl £>la> £> .jjjj j £Uul j jUl/ jjLo 
oa] Jllll ^1 j News Chronicle J^jJ<. IL^ ,^ j 
Why You Are You: Nearer v SL^JI :S aoA oi! Ijl! 
dtS Ja-^l ixi^ uiLi^l (jl), :^LS Jliil ^ jJL^j .Secret of Life 

d jjjj^ 3aj^ uoJ JjSlI IxaUI pI _>U JLUI |ijJI j oiuoj jL^I <^^1 
SLpJI S j^uaJ (_Pj-^ ^ ew York Times j-euL; 

(jU .Form of 'Life Unit' in Cell Is Scanned 3_<UII j «SLpJI So^b 



c UjJ| 

' 3^. in Cjj^li (^Ijj^^/'^^J ijj .SjJIjJI Cj I * i la 1 1 (j-a i— S.ia. j-uaJI 

<ilJj lac LcLii .<4;j^-l il^ji-o jl m*^.L 0 uiil\ Xjy^l "^LLo Lisjl a^!l ^ 
.iiaNLcl 3 j La t"i (J\ dlla> (j£5 

Jjja. ^j^ai it£j>al Jl (j^uiSlj _>iLu jlJ/jjLa ijl^i j 

Jl isLi^L — jj_>j ouai^il s>L1j — (^jixLi gjjjil cJJJ 
j <xi£± (j _>jjL& gt-l-j ^r^" -i-l Jo-*-a (j ajj Sj mi (^l^ o^-j 
^ i n" I .Slj^. II jvj (jc viijjaJLlI iJjj^ jl L^j-s <j-o i— 1 1 Laj Sjai Jjl 

lj j-aj|-a jj in^. I liiij^ J! g^J^ L>H3^ I (j I "ijl l _ s J-ll 4j k-i-^ mil S_jCjJI 

«<S^.iill pljjl viiSj Jj-L=l i±ii,^*ll» J^l/ jy<~! " 1 ij 
jis. J^. j-o*i!l iAij^ J^-Sj .gjjJjL JUjj (^jjjillj LgJ Ut-^ icia. 

(j A < j \ j < JLu gjjJjL (jjj^jjj cjSLc ijjjjl iGjCn Mil £/l&. (j 

<l ka^'n gj-O^I <-4*JJI 2^ J ^ Jj ^i'- 1 ^' j -ol(3j'<-^ 0 
(j-o» ij^ji; jljl/(_>ujLa (j <Aij£ J| j2 .Lo Uclij Jj 

Jl ^ I I Lilj <(_5j^lll jnn^ II (^lia-JLLa (jl*J*< < (iJLlA d^-i (jl II 
gj^alll iajj (3^-1 ((.^a-taj mil 4jjjJI in ~> J ^LgjJI jl_>£-ll iijJL-a 

.4->La.^l tjl^ ^Lu^/ Jj_>jI (j 

Lsta 

(^jjs (3^-1 i(_gJjiLaj J_uajjJI ^ <t-T< miLu <j£l jiJ ( _ r iil LoLoj J^lXo 

gjjJjLj (jl v2l\jJI liilj (j ^Jj^ .1 flit O JljjjJI Jlj Loj ((S^jll" MIJMI 

.uiiuUil Ci2^JI (j <^a.j^aj (j jtVill JJLJ giliJjLj (jiJ <iijiJI i 4mi"<jmi 
.jl jl/(_jjjjLo _>g-<ii (j gj^^-aj pllil gjjjj^a. Sac-Ltu-aj J t" mm j 'J^ IjJ (jl^ 

S^cLSJI J| J^a j*j mi (jl^ <ul j^^J.1 (>s (jil ^jljlJI 3jMi<r, J^nLuJI Jl 

jlflJL i_j£.NLj (^jJI ^jS> — ^Kjlji (jxuJ j — "^J^ .aJji-aJ i^jjjll 

Sir Aron g^jK <3jjI iuiljj oj^I Lo^ ,jj m.'Ij Jl a ■»"■ oxuu 
J JJ1 , iLJ| ,_i ,7,-<;- mi cxilS L^I (^JSLjl ji aliJIjjj oU^"il. iLLiJI Klug 

J-uajJJ I (j 'i's I JjIjI j SjcLflJI gljJjlj cSjlj^JI 3jMi^r. 



vv 



Jljjlj Lgj-o i_i I t-i_j ijljl/(jjjjLa N 1 (3 <'lj ^ ^A-jJ vljjjLc. jvi .1 n(j'in 

'SI mi n LLa_i i~i i"^j i4jJLuj J^_i (^jl^. gjjjj^ya. Jx < st _/i^^!l (j Oj-oXujI 

i_JdJI (j-o SJajii i^n ml (jc SjLiC «l» (J^C mil (jl On I <«l» J*S mi 1 1 (j£ 
4* i*< ^jJI (jl£ Lajj Ijj5> -LjI jjjl (j Jcl^UI <Ui Oa.JJ JjJj^l 

Jl J i r\ j I (jL"u_>ii^a. (jl^Jj t-i-i- (jl£ (_jjJI — jljl/(jjjjLo \ V (j 

J-uaj Ojl£ Lgjl L^jLuLo (j£j .£^jjo_jJ.I (jc 4 iTs'i Lo jA, — 4jL=>)!I 

Lo£j .j^Lc Jjjj L^J. J^aJ (jl l-i* mi* Cxi\^ Lgjl Jj <iaj^uaJI 4;iiiJI J| 

— dLj^ Jlj^ J-c ol Gunther Stent ,-i\i"i „, jUja. JLS 

— (jj-uulj SLp. (jjijj Sj£ Ci^jl ^ iiiJI J| J^ajliiu (j* 
JjJjlJI olil m m^I (j* LWjjJj yjj mi (jl£ g^j^l j-c- ^Jl MM^I (jl 

.*UL-JI 

Jljjlj gWi .L^cLua! iuaji J-C 4j£jjI Lki- Jx. jijlU i_u-ui <jJ 
LjjL»jj <jj LcLgjl J-C OJ^I idjJijljij jjj&Aij djij S_£-l=ii. iljL SjLj| (j 

ijc jjjll f±*H (jl (^Jiil^a Jx. ( _ r ijl> (jl^j .jl^ i^Sj j gjj^iJI 
(j* (jKi (j^uul^ Lo! .La> jKil (j (jj_>i.S!l d jLiu (jl jl ^j^aiJI JjU'll 

^jUl (jl <ulc i_i-> j (jl£ gjjJjUj .oUaa.'SLo (jjUJ (jl CSJJJ^=JI 

.(IbLc. iS-jjiij ijijj^l iLv-. jUJI S Jjj J J) <^ujluh\ pLvojUI 

i(2^Kj|__^S iSlxua i_i mi's j (jl (JjJaJI ^"1 au JjLa_j (jl djj^ J-C i-J^-J I'll*^ 
(^jjia ig flj j i^ JjLiJL Us^ual 

L)J-fl-") J-^-J jl ipfl "'°''l U-o^L (jl |s^ji-eLl < al mm^I Ijii (J| Jjj^sJI (j 

^j^Luil Jf^JJ |d .^jLaiJI &Lu (j£ (jljSlI (_Ll5 JJJji (juj^ g-^-^ 
dljJ tfil * gi^ll (j-o _/\j^JI . a oi^3 "■ a u Jl (jl 4_LaLui_Lj i-_sL^.jLui^ (JLi_/1_i^ 

(jl^j '(j-°^ ^ LoLg-m[ (jn-« mi J£ Ijji <jl WjI^j 

<(jjj_»iJI (j J fl t I I 1— S_/0ii *ii Lj Liigj'i! (1><-Iaj laa n (j^tojljj "^Jj^ 



VA 



c UjJ| 

j-o_5 -_>^-l jii^ 

J.C. LkiJI i^jia 4ijLu3-a UjJC Liil inn :<4jJ^ i^JJ^ La^J Ijii 

«.i_ii5>jJI (jc viia^j U£ Lljl 0 5u 35jS-> II (j£-l <v_iAaJI 
i al imVsI j»-$ll f ( _ s 5JI <jl J-c- 4jLj^ 5jl-sj IJv^a <iijj£ Ji=> 

: 4 a iuS n (J" 'jj gJ-O^' i— 1J3IJI 
^jJI I a m'^l liij^j (j^jjiilj jl J^. jjaiLl j tV/< (jl (jjs ^Jj 

'■4iJ£j 6>^b y^ 1 yr^ ^e^ 1 ^ <j' <S»i ol 

<Ua1*JI jjljjJI jaJaJLXi v^jl^J vTaS jJI IjjSi (j LaLoj LijjJLXi (j£l jali 

•^cs^ is' ' i mi'^j (jl J-t jjLi ^^i. (j£_l lILa- Ij^j (j^j-^lj 
^jj^il o « JLa II Jl la II ctlic.1 oLASLlil isjjsi (jl ja'f.l ^ 
■ 4 ja iu^ n £ UoLoj •ij^ p lS.>?" ^fl-* l< Sji ui 

(_>u^x. J-t» r^ljLi (j) jgja^ .nil djilxul^l j^S! <4;j^ JLs Sjjj olj 

4j| (jl ^Jl iijj cul£ — <£.IJLil ^jJI — viiLalJI d>aJ.I 

ojjjIjj Columbus (jii^jxajJjSj Newton L<$JI J^jl. (J ^ 
Mona IjJLi^l ^j^J Hamlet «ctioU» ... o^I <j£j (J ^ j AJ 
Shakespeare ^uKA dljj fJL (J ix^llll i»j ^i^JI ^aJjj Iz'sa 
*ULJI lJI Aj^I Ja^j U (jl .Beethoven (jijfl'ijtj Leonardo jjjljjJj 

Jx. ljsj £>J-3- (j '4jJj^ jl^J^a. (j-0 I jjQ . l (IU (jl Sjjj^ JjliJU Ij;!-" 

.vZiloLjJ JjSlI SJ3-U1J.I 3jLj^ (j jJjLa 3."".' 0' -g.""^ '" 



v<\ 



\\ (> jk. ^jJI <GjI Jl Uor jljT/^jL W j <±>J. ^ 
g^j^l J-c- (j^j-uulj (>J7\g lil CaLusjj <JlSjLo (^jj^ 9 ij J-Aj 

ojjjj ol <j\ '.bjLj* "ill Lo 4j! (jl ^Jl 

LaJla LoLaj) (^C i qI"~>J C£r?- J-*^ ( 1 -*J> a ^0 ^1>5JI 

£_a Q-Ulj)-^ llj ij-usLjJI £_a Lajlj gjjjj (j-U-O^I (jSl Ij-^J (LgJ^a. 
^ *\ t n .^3*^ 4 ^ mjJI (J^-o (JO^ uu (J-C J i^i^ wnq <(j_ij^j_i_tuJ! 
SUa. Jjl^J ^jlJ! gull 4_i_ujLujS!I 4jJS!I Uo^j LjjT _>i.T 
.LjjjL*-tu jljjLa j j i (^1 <ili£_oj ... (_5_>^-l (j-a J)"'.''"' 

Sjj tti n £-1^3 (Ja5 i '"^ <4_ijIj^JI 4_J^L1 i l^J^. o i fl ^.AJil Ij A 

Sjfcl in a J! gl^a ■ jil LjLSJj SjC-LflJI gljJjl (jl^l elj^uj 'l.""' I "*J '"^ ''^ 
j (j jaJ j-Sl_aJI (j -^l>c-l Sjc c-Lol*JI j3 SoUjjjjJ-II oUJT <_>^j>j 

i-i»" jjj i^l^jtl 3 ,„n^. Sjl aUailaJ.1 g-tuljlJI 4-^J-l= JJJJ J^J 

^ tliljM^ wnll j~*\J\ ^^I^. dmll ^L~a £Jj ~i Laj ^jJjil i-4>U ifljSoJI 



(jSlI JlaS ^1 4 8j8^ II ^oSj <GjI J[ v_,Uai. (jil .(jj^-iuiJI (j_>UI 

iN^OV ^U. ^^1^ ia^Llxi (j£j jj ^1 4 Qjfl^. II <pLa.Sll fie- 

SSjiJuJI <iit j> — * i .<Uk. i_jLa.l Lcus I ja_lS>l Stl j -■■ ' 9 1 ■""^ Nl IjjSi 

3JLUI LlLc SSnIUI o^l^mJI (jlia> jK.""."" ' ->°'""' '^Uj 
gjjjll t_Jjlll (jl j_oi .isjUJl ^jjji LcLgjc 4jL^!I '" j "Ajj^ 'Lp. 
.iijIj^jJI Sj a <"i 1 1 ^jJLa ^jjSi S,£j£ <-^jj^ "-^JJ^ f* 1 ^ cS^-H 

^jJL .5jU^!I <_d£.l '(jiiLalll jljlj Ua-uall (_gjJI ^j^i 

Ijnlf. IjLa-il V"'->?" <j-° -AS-* iSLa-LsLa (j£j jj 4^jHJI <jl (jxi 

.£jjjil udjlll i_al mm<I (j* ULoi jdac! 
I fl < Ir i< i S j a m 1 1 1 4-i j\jiaj (jl i-i "» > La J,^- i— S^La. <iJLia> (jij jiJ 
.v2jLijjjj-l1I (j iiiixj £jLxj Jl 4j| (jl ^Jl j J£.lyS_ll £jLu ji^-JU (jl 

-l^Sj oLi-ijjjI-ILs -Uj^. i 03 I -s irilj lj-ol (jl^ 4j£J nVi J_>^-a dllj (jl^ 

iL^Ia t _Luj'iLiu (j-a 4j| (jl (_£jJI Jj-o ( j j's7u (_j-&5 'f> mi~> II (j JLiC^I J£j 
J-C (j mil JjfJ vli^-iiajl . 4-frj I mi" n Cilj^-J (j-o icjilXo 

(j^aLi. (j-Gj_>j ,_^c OjjI Sj^lj 4 i'u-^ SjiJa (jl \ S I \ j^Lc ->^^ 

(jjjJ) p< ~>"»ll j SjjI j^JI SjLJJ i^LoSlI 3aj^l Jio3~» :<iljj£ <_u£ .a^lj 
is-"-",^ jjjJLi ^ <l mm II j_>^-ojj ... v^LIijjj-JI (j 1 1 " (j (s j^Lus Sjjj^aJL 

S(_gi J-oj(j CjI 'm-> II j^Li2 (j-o (_gj-i-a (_jl (iJLlii (jj^J (jis n^jjj-dJ ajjiJIj 
<(_L^_j| ^ t (j iJjj^ j (j^-uijlj (jul-^. N % o V jiLc i 4 j i ,-i jiLI jja.1 (jj «._>^T 

SsLiIj^l ^LLpjjJI (j iijjJii! iilix^l (jisLa^lLi 4ln"^,a ixuLS (jLijOJ 

j jj(ji^ll iLJ3 SjjUl ialLLil JK^SlI <> ^^XJI jjl) 

,_^C j-fljiaJI Jjjs Lg^j ■» n ^. i 4-ij i^. II f-Lva-i^J! jjj|_uai.l JJa (_5jJI iiijjjj.1 
Li (j ■» i t^j ^jjlj .1 Y • Jl j^La. i4iiLuJI 4 Kla II <—>\j'\ Mill jlj-o 

4 i jj ^ 1 1 pi i a i^s II (3 (j^j^L^ Lcl^_jI (j^a ^X-jJLi t6^a * a LqLcu d ^ ^ ,^11 4_cuLcJI 

I__^Sj (j-a Jjl ^jjSi liijj^ J^jLo (jj^j (jl ' ^.'^"'^ _>i.Lo i— a2_jl 4j| 
S^^iic j-Lj J^-jLo (jl£ Lalp. — jiU. (j .iulj^l S_>i J iiJI (jc 

AY 



Codes and ^a.Vtll j ol _>*l£JI ^1 a2 a Jlj — pJjc! 
£jja^.j liLj^ (juj in'il^i mj ^ S_>i-<ii i_ u^j (^1 alw'j Ciphers 
j_t -kii (jjijJ Lgj i_iU" iJUJI (j Sjijii J^-jLo j^^Ls .Li'bLivj ^1 Jjjlj£ 
3 a niNLill j^5>l isJ\ J^. I i^j! Jj o^LJI j s^Lj^>.! jJU. j> krl ^j's j m ^ 
S.AC dJLla> j^l^ _>i.l ^yla n-i iLi!_^a_j! i ajj S j i mil dlfc Ciil£ ■ (> < i>-iLi Jl 

SjSIj^JI S_>i_iJI (^I liL^ ojjj .^Ji_)-=JI <jjiAj S_ > i_<i ) <iliJ iilLLx, j^Jo 

(jjjjxa^i II g-°l_>^ j'jj <j-° "^JJ^ J^J^ ^ .' """J "' ) -'-ll i-Wi 

(.Camberley Jj^al£ <Gijlj ol u„ul <GjI Jh6.w,i La£ 

ijliJI ^^-fli <4jjI j^l S jO -nil (j J^jAJI J-c- JajlII <illj£ Ujj 

Ji^Qj (jl jJaliuj 4j£J i4ilLu_>j 4j| (_5jJI (^jC SJLuj JI.U"wmI 

t^'i^. ill i—slxil <jl £_a <<j,>""lj ^-11 J-" 3 ^ 4jJ| J-" 3 ^ L° iS-lJ 

(j S>l jj^ Jl J-C J-u=^ ijLgJI (jj .ilLu JJ J^laS 4jI ^1 ^Jl 
gl* <* ni^il ljjS> Jl J^j^all (3^-1 iSLi^JI i_sl iVi^'il (JjJ 

{£3* "'I I — LlA p iAl I tl a 0 ^ uta * j^jjlj La Jja. (Jl 

4jLs ljj& £-aj ... (_5_>^l 4-ujlj.lJ IjA^-oj — (^jj^aJlllj (_5jJijJI 

^jin ijjjUl ^L^jdl (^1 :Sjj^= i^-^ iii ^A?^ 

c-JI^J (j^j^J — cjJI^aJJI (j-o 4_J^la (Jiu^iLto (j-o L^-o^ 

.4_oliiLa ^C.j SaSjus (>jjj-JI _^l ^'n <\j 

d jjjjfi Jl (3jliaLa> i jLu ^ SS Mauretania LjLLj^a ^1 ^1 3nin. 

CjLiJJ_5jdl (3 ^.tu^^jjj ^txa JJ^g t(jd^5^j (3 tdlAJ^ lj J^gj ±Q * a <JLoj (J_c (J ij 
JxulJLs -iiLiil 4-<ii^j-oj 3 U a iij^JI Jl Jj^."j m j-a^l (^l^ .jiLc Sjl 
jiJ .(_yij-a ^Jj-C-J "iLa-a (jl^ 4j'<j mil <L«jI)'i!L jLK^jjjj ^3^1 J^J J-t 
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^jUI £>\ J3 \A\ jJU — Bea Magdoff ^jj^L Lj ^nJLL^ jKiSMj J^- 1 
JiLuZjl ^jjliij — JSLill J1=*)!l i^ki Jl J^ua^JI j ajcLa ^jJI 
J-c. djj^ o& -(d>^l ^IXjjJ fe-^ lie- 1 -" 3 ^j) Vittorio Luzzati 
^-ijj — J-o-*il <j^jj — Dave Harker j£jLs> ^sjjj Sa^ 2iNU 
(> Ujij |J L I ^y^jall ySLII Katherine (jjjjl£ i^^l 

SUaJI Ifl'l'sl OjjJ^A ^ l^JJ-al jUl^l J-C- oLuj j2 

Fort Hamilton ^I^jLi ^jlkaU oj^i ^-jLi "\oY£ j "AN • 32,7,11 j 
JiJj i^jjil ^1 uail 3jUf.li SjLiki)) j Parkway 

Cxi\^ Lgjl La£ tl (j 1 \ U (JiljJ jaJ djjJj^ £jL». C-Ll^L ni II mil 

j&> — i^Lc Sjl (j ij^jQ itujjja jLljl (_j.il! — J^L° ^-^j .(J«La- 

.<Gl l ^" n" ni l (_5j.ll 
(> j^ti !JUI djjS Jl SUL^a (jl^ J La \jj 

La£ 'jL?j)!I Ij^jj 1° • jJLpI t5>g-^JI <4;_£ t?J 

<G3nLc j 11^ ^ £j_ua ijoa. idlj (jJj -e>jy& c$>=^l olij^J.1 

(^jjjjjIj J-£ ^JliIaJI d-y£ J*i Jj j^J=> (j (Ifl MM Ml £J-U3 ((j^J-Uul^JJ 

.^Li/sll v ISm„i Laji* <UU \ Y The Double Helix ^jjjil ^J^l 
California L=>. ^ j I Lj Ji? iJl£ j J-a-»-i dlJ j j <jj-<^jl j <jl£ 
(ol n^lL 3l.HI Pasadena LujLuL 3i>A<. j Institute of Technology 

gjjJjL. J_a^_9 (j-a j*£_>JL tSlj^. II lilt J^. I I-i-^Luj I i^ijl (jl^ <±m 

(j^^iljj dLj^ .Richard Feynman ^Laljli jjLiGjjj ^jj^Jj 
g^aljjJI (j "Lc-lil vZjLSi^- "4iJ^ 0-° -!-*- 0 La^jjj. (jlailflj 

>_fll ,n"<l vl^ jjl ^l .((jUlJI g^aljjJI 3x.ljl) (^ (_yj ^l (j viJUJI 

j^lcl <<iilj J-*-ij "ill <ulc. j iAij^ (_jl <_£;lj (3 i _5jjuI_5 (3^-1 .ja^-a 



di\ S !-> • viiiJ ^LojjJI <ilj^-oj ")1 4jLi jl in" dij Loll) :<J J^Sj ^^-tujld 

oLa Lo£ <^S!I ^^I^. I(jjlr. LijL*-o Ila.! o^.! |J SviJUJI g^Lj-JI 

jJxo ^jj N ♦ ♦ Jl 0 • ^ya j_Lo J^. L$Xo J.ua^.Lo dlJj£ .jSlI iLlS 

«.JLJI o2dl j 4JI glsJ 

g-oLjj-JI (j 6jJa I I (^1 J fl'tr .l cdj La ^ ^yj ^^jJI (j ^-^ j Laji 
LijI ^j^g J fl" * 1 ^jja dJLlii Jlj La£ .J_i^-a \jja\ (j jfi 1 vZaJLjJI 

^ • •) ijjLLI ii^UI (> ^l J-t f^JI Li ... oULJI 
^jJI (jiiLmSlI j oil di! ^ .^"i^ _gL li^oj jjiii (ji!j J 

Sj^a-uaj ^ili_tuj La .djjlj jl ail dJj*-!jLa-a P-l^>=*- (j-a l_/tj^ ^jLjlIau 
LaJla i QmiNLI i jj&I llfli (j <il»-a 1\ 4j_u,Luj1 

<C-Luu La JxiLi iJLail JjjJu gLxl^.1 (j Ijl .^Jjj-lxil£ (j 

(_gaJ ^j j'sj di j <L&jju iil_^«l (jJ (_s-ijl iJj^l (j*^! "L?-La_j n\\j 

.<il*_o J iS"t in n (j^Lsu (^1 i—i't^" ij J^a-JI 

^ ^1 " "ill Caj^Sj .ifi-S j-a'iU Sj mi 1 (j^sjLsua liiil Laj 

JJLJ <iljl (3-a ja^jJLi nljllll g-aljj-JI J^. CiLflla II ^jLl 
4_L=J, NjLLa Qi*i< .idJj t-.it "it tJjJ^ Jl Jjia (j Ll^b-a 

ij jj^^iJI a^tj j <_jLi-uiI Lali^ .Discovery ^jK mo 

j^jS 1 mi 4 diljj Lil jiJsl jiJ iiiLi_tol ^ya jj^I £j-Lid.l i_i I ( a 

Gamow ^Ji^La. [gj^j^.] jLiilj .(IjjiiI <ilJj (jj^ j '» j cs^c^- *j 
Jl Scientific American ^LCjj-J dLilliLoi iU-x, j\ Jl 

djj^ (^1 ^^-j ?«ilJj j .iijlj La .dJjS JLLa Jji^^ll j 

ur^P' a' e >'''^° j ^ ( + ) 6^-^= ix"' 
iLus> Ij^a. 4jjLs> SLja. (jti 1 ■» '1 .JU.I fcLaJi SjLa_lll j^L <iJj t^'i 

.LaLa: ^j^a JjSlI j Jl j 



3,>""lj Sjj-ua t-i \t-£jui j-o^l jlj Lo-oj 

^ ^1 <clj| (j ^Tifll-w jJ$\ ^i.T ^.iSj ^Kjj^I .'IjflTnLu 3U t Jli-o 

J j^" mi l 6-° -^ 00 Jj^ll u^^/-^^ 3 -^^ lP^' 6^-^/-^^ ij 

dlj (j ^ ^ Jlai .^^^jjijIj <Uk. (jisjlcl La dljjl 3^1 

3-o Ijja. (^Ijjia. — 4 1 1 i-i Q '< n CjL^-jJj (_yd^ jdxu ^ii gjJ>U i_J-l_dJI — 

jpLiLaJI i_s'^Li. p^ii (_jl ^juaAj 

JjjaJlj SjjjjJL 4_iaj^_o i4_i_toLoja. v^LiLiai. JjLj £jC — ^gu 

(j (Jl dij£ i-i"^ ) 4ja_2j v^LSLiajj iCj'iL^j g-°l_>J 

JjU di! f l <>^ Ja» :U°V f U ^ ^ ySJI SjJjjaJI oULkJI 

^ j__>J I n(j"l*^Lmljj Q (iM*sl (Jj*i!l mi l dlj (j («.(j nj nn ljj 9 i_l -. 1 1 (j 

3joJI sLaacSIL pj-a jJLc (j (jla^j Le^jl Ij-*-^ idJj£ 3£jLiJ.lj .(j^iljlJI 

elOiJIj Jjjdl £ju CiljLp)) — dJj d*J djj£ cj^ Lo£ — 4-jl 3I ^Jl iuj 

(3-o 3^ -SjIL ^Loia>l otjj^ II sLoJc L&j-*j jd Cy^- ij ((i^^jj^il 
.JL*iS!l jjjj 3^ lis. JdUl ^^iJlij jJbJJ SLpJI ^ (jc 3L1J 3! 
Jjjj! o_>iLu (1aKj_>j j pLEJI 3-a JaL^i/jjIj-Ls j 

(J^.1 3-° l>j-I j t> ' ij J^Jjl SjJIj olc- LloLSlj 3-K>^ J^-^^-J 
A^oi jljT/^jLo N Y j Jacqueline c^K^ ^Jj •■^• i ^ J, aJ >° 

4jn lujj (l^j^oiuJl^ (j 3j-uijIj (_gl_>J jaX.-lJ-l) <4ij^ ^I_aSI L^J-l-llj O-ojLSj 

(jjiLiLsi (jdSjj-i (j 4_5_<i) (Jl JijLoj (jii i oulji (Jllil .(>-1jjI 4 la Ull 
L^ji ^yij ((.^jjL^al*! J^isi! I j I <(j^j! omuJ» ^Brooklyn Heights 

(_jjJI J^a- ol^^-iLa-o 4 I ml ni (^jJsjlj 3^ ll!}^ < jjjoj / 4jJjj ^^ILi. djj£ 

liiij^ olijo^*! 3U Liii (_gjJI <i_sL^jLii jjjjj j L a'sjj „\(3 -» fi (j 4j| 3I 



WOOdS J^a> jjjj Jl <ii;j£ JSIil jj> .3lkU> I4K CxilS Ciln-^IL 55lt'U 

i—s^jaLa. ^j^a. ^LajjiJIj (^^uijIj i_jl/(jiJa nir.l ^g_<Si (j Hole 

i^jl^l *U._>J.I 4 y&\j i^jktll jU^ij^l iijjjill Sjjj^JI <GjjJilj 

(jl^jjjlj I (j jj -1. j-Ouj (_J.il! 4jLj£ <iilj (j Laj ij^d-xJI JL^-° (j 

j3 (jl^ .Mr. Tompkins Learns the Facts of Life SL^JI jiLL* jJjuL 

JLS — Laflil iixuil Ij^ji d jjl (^a. — 4j| (jl (_;jJI (jc ^HJI O^ll 

JJu] ^^-Sljjjj ^Llijj cj^j^-o JJ-*-> Ijjjs-a ^j-a. (jjl^ J£ Ojl^ ■' '"" :< ^* 

.SjiJuJI ol'<jo^* < *jj it mi n I i_S_vaLa. £tJ-"=l K.iflJiaJkl JC-l^jill 

Melvin Calvin Cg-iM Sj£.Luxu s_>iJu Jj! j (jl jjij «tla_j 

j iuQJI s^LiJI j-l^j ^ 'J^-^ 4 Edwin McMillan jj^L^La (j^jjlj 
(^jJLa. :j->_>iJ! 4_i^jltuL i_s_j)jsLa. JLS .(jLaiiLa jjl ij SacLtu-oj LlijLtuU 

j iijNLa^l pUaa.SH »_u^uaj Jju] Ja. Ja.^j "i! 4j! oUj| (j (jLajjli £aj» 
4j_uy_>JI 4liJ j lis. ^J^aU. eLa ft (jldAjLcLii _>£ia) «.[j_uaSll (_yaiJI 

.Edward Teller ^iu jjljjl j-o <jJHJI S j^U .J^U. J^U ^ (.LlJ 

.(jjjjLj^iiJI 4iaa.^L (jl J-C. <_H=_>^. ^Jl^oLa. (jil ^jjjil <_J_t4J 

(j£. 6jl^-fll J fl LUJ U )l /(J"^ f " r, l J(] (3 C-S^^CJ-qL^- (JJjLoj^. (j-0 ^C^JLi 

i> <i 2^ u>""b 6^ t 8 'J->* <i 

Wiskie Twistie RNA (j| jT 0 < auj Ji^ J|» jj-^I S^j 

djj^ cs ^i3 -i-ij-fj (jl t^i-^' *i f-^^ «party 

(j^sj^jljJ S__>il &jjs> Ij ■»" n\n (jl^j) .<ii3j Sa^.lj 4 5 j 5 ~> < i_s_j-aLa. ^l__>iL<l) 
Fred Sanger >=^Lo jjji gOXL^I (.oULjJI j^I u; m ; Soa^ <jj&> 

AV 



(j (jisLa^l JjLjJ LLajjJj ^Jjj^aL^ (j ij^j-JI pljnj's II j> ,<\i \ 

J ifi^. < ^-ualjlll l^?-^' J * ? "" (^l '"'" '"I jL^-jl jAj <(1>J>u»j^I d>H3.>? 

diij^ 4JsjLuai iLo^jic J-ua^. il^ilJI L^j^La-ll (j-° SjjLi Jjl J-£ 

^^jj-ol jAn-w (jl CiSdl dJj (j £jIjaJI g^ij ^JaJ»-a (_jljj 

J^. iili-o L$K tJjjaLa. jKil Cijl^ (_jl JjL^J (jl 1-lJ La£ ^-^-^ 

Ci^JlSl Lgi^ igjjjil ^J^UI (j Sj^.^11 ^LjUJIJI j (dj^^lUI)) JK^l 
J-^ J^fSJI i>° -A>?-j fjJ J^IjH SjS^S 

^j| Ufli 4 <wnl (j^aLaja.l 4-ijLajJ i_S^aLa. UU-^ n gjixo . Sj j I * 1 1 (_yi La^."i! I 
lj -l^aJ 4jl LJ}^- <j 1 4 fl 1" a SjjLa-a (joLaja.1 4 ■» » lu ^Xa. L$Xa J£J <jjij 
.jj^I jl SjjLa-a (j^aLa^.1 iijLaj LgJ 4jwnl (j^aLaja.1 Sj-OuC djj-lj-mj'}! I 

s jjj^ <-2j*L*.j djj£ uj-^b J^* (i 

a ni<I Sjj 4j ^jJI CSJ^I (jAasJI ^ ^S!l £\>iJI iRNA 4_j| <j| jSM 

<Lij ■aj-i^'J (j 5 j^iiLxi 4jI (jl ^jJI jcLuj jJ lj| J£ (j ijiL^I 

*il ol (J^ J^J -J^J^ 4j| ol J^ 1 f ^J>* 'C^W 

(jl£_a J£ (j Oa.jJ Jj Sj^uaj iilLJI Sl^jj j 4j| (jl O^JJ "i! 

(Jl 4jj£ <_jLLai. (j Ljj »l3 (j^j-tujlj (jl£ .4 Ift j o <£. ^na aU^.Lj .4jUii j 
(jl ^ Jl (^u Uj ,n j£ JajJI ^a> 4jI (jl jS!l 5iJa j (jL N "\ o Y ^Lc d jjdjj 

J 4j! (ja JU 41iaj (jc <t<^\\\ j3 (jl^ N "\ 0 V ji.Lc jjJI j 4j| 
J^jSj (j^ujjlj (jl^ Lalp- Jf^^JI J^ai j ^kjj olj -J^jj ^l^j (3^; 
JjJ (^jLuu^ IIj j& 4j Cn.'j AS jjLAK (j Jjjia (j S jl wiill 

(jLc^ j <4j (jl jS!L (^^ail iij^ p Liil S jii Leslie Orgel J^-jjI 

RNA 4j| (jl jT Sjin-Ni) j^iisj (jl j_>Sil (j* <jl£ .SjiiJI ^J^aU. ^^Iij La 

jSU j»-<^_>j i^;j-a ^-^j f (i *' 0 c5-^_y dj iinf. (jj^^ic «Tie Club 

1 .^^^ (*^j ^ti * II Jja-^J Ijl .^"-^ I (J ^ J^jjlII 4_la_i J U^i Luj^jJ^ 4_il (jl 
^rJJ^-ll Lg-ij — «JjLaJj j\ vZixi jl Jjiil)) — jLkJu 4jt aa 11 (jl£ -Lijf^l 
i((jjjjij|j) JjUjIIj ((^.ijjsLa.) CiLjjJilll J-^slj dlj (j Laj i^j^flJa^l £ya 

AA 



4>j£ uo* j^t/^^^ a j 

Lai .(jujl < JL^jjj^j (j iij^u^l 4jLi^- i_ajtltu!j iSjjs Jji! j\KLa. (_gljj 
jiLs 4 < nMj.fl.ll L^jaa. £_a j ? (j |"> ' S" vliil^ (_s^l d-"^^?" SjoLtaJl 
Sjjs (j Jxmj <4iJ^ J-^' .isNLkj iixajjiJ! £>,i=sJij Cta-Jj^s) 

■ Ufl 4 v^l^jixu Sat laiLt (_vi__>£- 'II (j"l^ a (ji 

(jjjjj^ V^-JJ <_s^-^-' *tl (JJJ^ J^j OS (jl^ ^IjJ (ji! I Vs n n dlJj J^ 3 ' 
Sjj^j SjLflJ liijj^ ^Loliil <->ia- -ll>pJJ^' (j i— u mm "-^J^ Sj^aC- (j 

.Edinburgh University e>jyj 4_*^>U. j ^lj t _u^l a ^ _>c <uifc 
iMurdoch Mitchison ^»n,trun <4jjj-° Ob.'^ ^aus i_us>3 

^Lla^l ^Uil J^^l — o^j^ •V 0 '^ ^ — David Blow 

j.uLuj'i! ilLuJ.1 <Jjj^ L$j i^jcjXtol icjuill (j-o (jiiAjjl 

j oUjJ\U)!l IsK ikjji. j 3jflj< iLgl^ jS-aJj 

^all dJLmJ.1 (jL^ .o^L^j^JI j JSLalil J^)!l v->^ is^l 

.(j-Gjj-JI (j v^lj^iill jiJc 3-tuljJ jLuija jlJLtxu jjs^II ji.1 liilj (j-o gli 
idjj£ ^LsjjS>Li ^ U^." a*J jiJ vZjLLijjj-lII (jl I iri <l ^li Ja^i! dJj £_o 
4 K mi n j nljl Ita II <jl£ cli\jJI dJj (j 4 j ouj j S j j i o < djj£ 6^ Lai 

as (jl^ Sjj^.j SJLflj lijj-ol tl^jj (jl .jjaaJllLi Sj a mi 1 1 
LlU=^ j^ixoU j Gordon Conference <jj 

4jJ^c JJUj 'Sjis 4j OjJai- Li^jl^. SjLvujJI <CjLs fLijIj .4j| (_5jJI (jc. 
3jt aa, fLii£.l <JjljjjJ isacl La lijj uJJ^ di^. \ (j I (j La mi ^aij^ol^ ^\ 
C^\£ \q\<\ ,4 taj uu SjiiJI oai l(jn-> . N *\ 0 0 ^Lc JSlj! j <jI ol J 
jifill.1 2 . ,A ^ij JjJaLkJI .-. I I I jjj, .1 1 (jl^jjc (jL$ ^".< I I . I ... 

£>Iai ."On Degenerate Templates and the Adaptor Hypothesis" 

((.icjjJaja 4j-aLua ituljjll (j jliil ^ (j^ajJLj (jl jljl 



djd^jjij^Lj 4 aU"U ^Jj-oLa. ^Iji-i J£ (j^l-^'ll (j Jj'i!! S-o^ll viJlaj 
(jmJ Xj^\ dJj j oLj» :JLSi .oS^I <iiJj j i^llll ^.^I oL»-iLnJlj 

(j^s .Sja mil jLili.1 (J_>la U mi il (ji-ii i i i^ijjJ (j£J i Ofra llj Ci\aJI icLxi^! 

^1,^" nil (jl .jSs a" II (jja JjiiJI it j^uj UU-^ n (jAsj . aj£ (jiuijll 

((.jiLI 4_*_iAil 4_aauLs. ill j^l,,^" ml (j-o J-iiiil ^ iAjJ (jri^ mil (JiLc. 

S 4 K -t " mn 4jI (jl (_JjJI (j-o Sj-OuL-o S j_oi.Lo S^O_<i ill OdJ ^-3 1_jJ t (j 
(j VJ"^ ^ <JT^' ^iljUJI J-uj^LmJI gjJj^l <_J^UI (j-o pj^a. <_jl J.'°"j jiii 
0 ffli,i dcLuj (j! idJ j (j-o "Jjj .4jn<yjl (jisLo^l jAt ii Sj^a^all fill 

(jAn-> J£ £ii_j-o JJiaJ 4j-ll ' Q m^ (j 4_*->ljl!.l Jcl^LlI cjj^Ijj 

i«Lojlo» lij^^ ^ ' A^^J <j-° (j^ i<Gjii <^J^ £_J°^" 'CT^ 0 ' 

(3-o e^a. J- 2, i— Sj-»J-ll (_j-* v2jLojU.I .j^jj-ol (j A ni . J£J e^y^. 

(j-Gjj-JI f-^^^ ^1 o iiVt^U cJ-tuLill (^yjjja^l ji-mi^ II jl it-i~J^a Sj a mi 1 1 

jjjJI J^. j£l 4j£J (j| jT (jj^-i (jl (j£- I'ljftlj i * '<i c^J^jj jAnt 

.acl^SJI i£i ^j'^-^jja^l ikjljll J-olaJ.1 ( _ s -llijjJI 
IIoIa-o «(4S^j ijSlli ifljjJan djll IjjO^lo <iLj£ (jl£ ikrJJI dJj jlo 
(j^_! JpLflJI Jjil_aill (j-o ji^jJLi _>i.l ^'n n-ij .4_ojU.I v^Ijj^^' 4 < J^. 
S_>fl_<iu j-iill (j-o (JIjJI (O^' L)3^ ' <j! CS- 1 -^ J^-Ai 4 ° 'Kj 

iJI (JJJjJj n2jLo_ai»-o jL^a- <-il (jl (_$J-1I (jl^ .^Ijn^. ' S i 's m (JJJjJj t<^l j mf. 
Cil j'wiil l jljja J-C — L^_j-o£. liijj^ jiLoliil 

ij^jjL^a (j><^!j o=».j j "S;! Oi j^' ^ sL«i^Lj — SJllJI 3 Ua II 

i 4 m*^ '< (jl J)) :JLSj ijajill j^j4i-o J^. ^ ^ i_jj^-S .llilj JiflJ (j 

((.jjjJaJI ilSljjsj ii.jjiJ JjJljj O I m" m'< (jl JjS 4jl (j| jS!l 

:^l m"t l^ 

v^Ijj^^' < *^- L ^ 3 _>^ "U d>J^- i_s-^ .liia. laxa o ^-juis^JI Lo^-o£. 
j-o"i!l — (Jj5ij-o ^^jjjJ Ciljfl Mill <_u^JU 4jja.lj (j-o <Loj11I 



I jj La »" ^ c5>=-^l ip.UJ! 3-ai — iiK duJzsj iiLiJJ l? n ^jJI 

ij 4j| i_3/Lcl (jl i_ta <j .CiL*-iLiUI -il^in jl J£ >A^=-J <Lijl^-oL> 
"i! v2jLSjI ^ j-oj gjjj^al^ (j injf.l ^jill 4\\ mill ilj-jJI 

J^-j «.4-*_o ij^aJLi (j^-~> mi (Jl 6jLfljil» (Jl ail^)) 4-o-" j^-uH 

Cilil m*^ Li — l_/ljk.l — ^jlTi i^^g (jjjj^^-i (Jl * mm I^q l^-i^j-ol (3 3, J '"" I3 

3l£ sqo^I^J.Ij il^.'j^j ^1"'-" -M JjLoIJ.! J^)!l JU-o (j 

\ *\ 0 I ^.Lc _>i.ljl (j .ol ji mil <Uus (j^aa J| <U.U. j ^Jj^ 

j Sj^ JjSl _>1;_>jj <4j_£ ur^' -->^->? (jH 1 -^ 6^ i(j^_<iJI li& 

(j-o n 3-o-L«a sAO-* CJ^ LoJ-JC tjj^fl mi's! (3 \ °\ 0 V (jl mi u y (J-i^jI 

(j .gjjjil c-J^UI jj^aj Ij^ I i^ji^A . Jl Ij^^A^. pLak. 4-*jjI 

<_jj^_jlj <^;j^ Sjjjj (3-o ^Lc^j*^ (ij^£-^-ll (J-") J^JJ^ jJ<-<Ii CiS^aJI dilj 
j Jj^jJ ^jj^j ^-o Lojic \ \ 0 £ ^Lc (_^_^k.l S^)-a I i 0 *i 11 .(j^ muI^o j ^ ' 

<lkj Jl _>li_>J 3I jjalill (3-a 3^ Jj^ll 3^jjl^/ j-ua-uijj (j .JjjSi 

<ilij£ £_o ijjaJI i^J-ij-l_ol£ Jj->J-l= J^ JLU < Li^J 'LiiLijil cj^ai^. 

(j .S j^iiLxi 3-allJ.I vijlljjjaJI 3^. Jl liijj^ i-i'^j 3I Jj2 ioljiL<iiJI 3c 

<4iJ^ CS^' 3^3 '«4-allil» iLkflJ ^JiJal 3-° S*i~>i 6^ 

dllii 3^-J a3 <jl ^1 iiijIjLo 3j£j 3I 3^-ail 3-o S_>i-<iJI 3I gl'Vwiil 
.(^yjj-ol ji-Mii. J£ ajJjaJll <ijjJa 3^ JJ^I 

Jlo jjLuo Aj^j mi oJIj Morris (j^u^^o 3!^ 

|Jaj-o ^ lliK^| 3l£ <US! i4xo iiKx, J2? 3l£ <UU <i4jj^ 

, ,^\\ 3.0 Se-l^iJI ^ I l^^-B-fl ^jj_i_tu Lmj . 1 10 ij-al 1 Jl LijI^j_J 3-0 

iij^ryi. itujj-oj J-a-llI .SojU.1 (jiijLfl-o 3-0 <Lol Lg-o,.^"i mm Cijl^ ^jjJI 

3-^ (j Witwatersrand jjIj^ujjIjjjj <u>jaLa. jIjjI aj 
SjjjjIiII 3jjJI Jl Jjj^jJI jLLiljl (j 3^ Lo'u~> .LoLc Y • jL {j^. nL&^o 

J 4-i j i ^. 1 1 pL-ojiJI (Jl Jj^." (_ii=JI SJjIjju ji-ii-^jj Jx. J in^. <l 



fl^jJI I'll'inj <jl£ Ij^Aj < jjh^Jh, i&KiJL iLio <jl£ <G£J <4_ujljviiJI Jl 
sljjl .iJaSljll (j i Si'n II iiLij£ v_j^Lul <^-ljJ ^j^-l j^-aj^-ll 4j^aa mllj 

4-*^>U. j Officer's Training Corps Lhir.ll ^h jj j «_j >JI 

jaJc (j I-JJJJJ (jl^ <jl (j-a ja-tjJh .v2iljiL<iiJI (^jC ^AJ^JI J%>J .-Sj^ 

tig m.q:. j_mli ,^1 c^S!l Johnny von Neumann ^Uah oj* 
Jl g-li^ o^l at (jl Jj£j ukj^ 6^ 6^ -<sj^ 

J^jJIj ja.j^jjj^lj j^sJI ^a-^sj ^21^1 (i -^ij^ ^j^j ^ij^ :cjUji*il 
Ut-.-^ n — ,>^>? t^ 3 * — fJl* c^l ^J~>" "M |>J .Sjjja-o S^j mi 

j-ojjlj J2^!l J^. _>1i_>j (3^-1 .J jirta'l L ss^rjiij <j'- 0 .AJ-' 

iJI (jc Ji^a'.n SjiL<ii <ili jUj^- J-c-J loLojla-M J-c- is^r^-flj (j 

^jl J n". ^. 1 1 (j-oj "^Jj^ J-^ ^ juSilj Jjl ^JiSi lj-& (jl^ La-Jj .(jjjAjJI 

^Jl Ujji jJ=j-ui ,_pJI olkkkll Sjli (jc dj_^ jL*jI j ji^ul j3 <3j£j 

JLuj (2jI (j ^-^ >m (^1 (j-o .SjCuLx. jujjJI J ).'^"' 4j1oC J-c- 4jI^ (jl^ 

jiUaliL ijjaJLi (^L^ <jl ijL«£aj (jji vijLa_ll <ilij£ IjHi jiJ IjU. 

(jAij liij^-l ijL°$^j j^j Lciic <jl liL^ Jjj'j^ j^j -Jjj^ 

SjiLtull :(jl^i*j iaJLiJI ^JljjaLa. vljLkJajL-a (j jLajLj (jlja^ij j^j^i j^j 
4 .'..n^il ( _yiLaja.'i!l JJC (_g^l <n" . Lal^a ^ . inl ^2 uJljjsLa. .((J-J-o^jJI 
uijjrJI <_u^ Jl JLaA| Jic (Y • ) 4J (j| ^jU iuNliJI JC.I3UI JJCj (Y • ) 
Jxo) O^-lj -^J^ OLpNlllI (jAaj ^,1 Ja^"i! liilj^ -^JJ^J J£ (j 

GATj ATGj AGT Jlo) Sojjc oLcjUj 0^a> ij <(AAA 

<>L^S!I ^ji; IjLL dJj ^ j,! (jl^il {yj> dJjJ .(TGAj TAG j GTAj 
iajjiij SjjiLa SjjU — a^Ap isJ* Jjl^-'l Llij — iilLLil iilusSlI 



^Ja^Lj *i <Lu,j^ ^Kj iJLJI j S jiAJI dill (jAi j <iLj£ ^ .lul^ic ^ 
i-.it "-ill (j-o (jl^ « . 4 % j m SjiiJ! 6 jj5> (^1 j 5~f .l» • J^^^j ca$-""Ij J| '-i*^ -Ijjt 
^lijj djj£ (-.*!< dJj J| isLia^L .i_s_>^!l vfjJv p'o* ^ iJI Jj-^" 

^IjjB :^JLo!j ((.jaJI Ja^-o Jx. £>ji.T (jl l-i* mi! "i ^-Ij! i^-jjJ lla. 

«.vli2dl jAll <J ^jlt'j Laj Sj Q in I I ^-^Jjii^-o d/U 

.LIU. V*\ L&j^icj SoJIj Cjasjj Woo Jj$\ ^jizl^jg.] j 

LaOju £_>i. 4j£J <4jlj^.! (j jjlc. ^4>j ^Li! ij^Lj 4j_>^>. (j djj£ di£-o 
(j vll\aJI dlj (j (jnjtj <V,L£ (_5.UI ^yjp l_r^' gl'lM miU .LoLoj iSjLi 

djj£ JLllj i'G'JU.j <uLoc! ^ C^LpI *^!>^ vo^ 6^ 5"''l.Oj^ 

Cui j — J^Li. iiill .Uiljlxu ^jJI — dij£ .Ajb ^J^^^ ij 

CilSVil (_jjJI < j 1& IjJ JjjjIj (_jjIL-oLi5> viij^jj (j j'lj^jj J^jOj'ijjj 

.^ajj^al^ j Madingley Road JVmjL £■ jLi g^U. ^ Jj>lo Jl 

oLrt-o SocLuuajj -J^l £>J-llj ilLa. £_o (j njtjl v2i2_dl dlj (j J^jLo JSIjl 
jlij (jnjh JLi.jjj^jj Y • (j ijjLa_ll J^j-l-l C5J^"I 4jjJlj (3-o Jjlill djj£ 
(jn'sjl! 4j£pJI pLxuflll jJLc LjL JajUJI (j iaJli 

jj (j^lj j-a aJ (j| jSlI ill, j j3 (jl^ ^ill — Alex Rich J^j 
Jane 'CLa-jj j-o dillL£ ^ SjLj (j LojLS — ^J^oU>. £_o ^IjiLJuJI 

J| J>^>^JI JjL=-d J^k! SJLaJ ^yijj (j! j_>2 j3 
Jl i 4l\a .Y* JjAil Ji <j^;j J' (J-5jj' Ij^-* -djj^ j-a dl^Lii^L 

(3^-uJ.lj fljjJI JjLLo (jj .v^Lviiil JLflJaSlI vTj! aula. (>o iLuLu djj^ 

v UjJI ^UiL^JI J^Jaj jUai^l S^il^JI JLikSlI a„nU 

Ol ,ink vI^LS N^OtJ ^Lc j jLualLL .S^(j^ll AAJ v^Liill i^jOo Jl 

Y • jjJij JjAil fjj-i? j 3SjS mi jl giliJjLj IjjJ jl JLaJaSlI 

(j's QJJ (jxujLj Jl^ JjJjIj (j iij mj lji i_uSij jLjI/jjLo _>g-<Ii (j 



^jJI .Francios Jacob I^Oj Jacques Monod dUu 

pL±^!l jiJc v_)l__^-o (j (j^-ujjl_j 3^-^ & ' i < 5 j 4_*-a (jjL*jJI jl£ 

JLs .4 As ■» II "GLiAaJLi LLa."i! <il>j£ ^" mi < m (^jJlj ij^fu^^' 

1 5^ La LlJ 2 . ,„\l l . i^jjj ,,>lij< ^ S ill LiijJ ( j£ J ^J), 

"^J^ ^>b cs^ 2 " l >>^ ^ o>""Uj 
jjUJ^jj J Cosmos (jjj^aj^ t^s-S^ j fljJLlI JjLjj pLIjI ((.(j^^^l^j 
o^iJ^i SjI j^ 1 j 1 --^ Boulevard Montparnasse ^^^a 
(jl ^Jl obutn J J_c ^$3 JJj J I Boris Ephrussi 

jvLuj (j! J-C <jl£ 4U5i tSjnoSlI (jisLa^l oLsuljJ Jd^J <U 

<iiij Vernon Ingram ^.l^l j-A^ 6^ : &ijy>& Jl 

J^JJ.1 jkjJl _>Ii j <_,i»aJI J^j^lJI %j 3ejJ= JaJJI lia> ^oSj J 

.vZjLuj^tjJlIIj d>j^.*^a^-llj ^jjjjill J-" ^LiLi J^' ^ j^lf oLc_»jLi_5-o 

£-2jlj .1 t-ij ml LflOSj jil_^a_j| (j^^j^-S £-0 jijjjjjill j^^H <3 '— .'^ 

jV'j^ j Jlajlj Jj_>i jSl I^i=*j .J^LiJ.1 j (^_>i.l Sj-a ti^^jill 
dxOcI ^ill <iLj£ jLi (4j?(pn iajjJ=^ d^^j^-ll j 

Jljjljj jilxul d^j^? j <^ c^jJIj (^i=.LiJI) d>uiiJiJI j-c 

(jljojLiiLolj (jl j^a. (jjjljj-o (j Lsijjij .1 °j''<~ I j <jj &Li-?j (j^^' 
4>j£ j5>.lj (yj'ilill (^X^UI ^J^IJ SjLla-a iijj G. N. Ramachandran 

(^ji^lj I -\ -^.U LLj_j-oj Lilj (jl Jjlj ifcjj^jiaj (jbuJaXtuj I n (j 'i I i_y^J (j n^jl lj 

.idJj ia^ua CiJJJ (jl Jj2 SjjOC 
(SjijiJI ^jjisjjs (jc SsLilj^l iZ~\ mi Sj^i Lgjl Ciin f .i q vliLuj^ri-flJI Lai 
(jl^jj^^. y 4_i_i^j 4_iL^_i (3 .(j^ g mi i l^ lili^^ o^-J ^vIiLa-o (j^oLxj ^^-1 (jj ^^ ^ mi ^q 

<_>Ls> jJI Jj2 |i.Lc SJ. SjU.1 j ^ojj^L^ Jl (j^^lj J-^>j ^^oo 
oj-a Jjflj'it SL^i ^^^ill J-ojlJI (J| <4fj^ jy* f L»1 3 ■» d*j .jjLijLsi 



(j! jj ^» JL5i j a »o i^b j j jIjj 3«j1A. ,Nevill Mott 

■i S'f .l !(j^tujlj» :v2j^o Jji «.<'lln-» n (j J-aJU j*lj Lo ((j^j-uul^aJ <ili_>cl 

i_sl mm^I j^jSi v^Jlj La (jj-uijlj 4 v2ijL^ «.<ilij£ (j^jjjijlj <j<i ml (jl 

0,1 

. N^OY jiLc Jjjja-a ^L^jj £>Ioj (jl£ £^aj-0La ^jjSij <oLiLijJI CjLau££-S 
(_g j" a "i (j 1 1 pi nj ni-» II (jl I»1j .LviLLJI (j S^rjJLua iijjlj pi nj m-^ . 

iJL isNU LgJ (j! (jU.1 <> dJjJ «l>I jIs 

.liilj , a .?,<" ... v2jLuij^\-£lJI (jl > j° 
Jjuajaj (jl <tia v-jikj (Ji V"^ ^ 6^ L»""b ij' 

oLu^^i (jAjij Jx. Roy Markham ^L^jLa (jjj oLu^iJI ^JU. (j* 

LpU. ^yjjSl .jijus j^l .Lg-La I i Ait < [j».l£jLa] (j* O ill-. [d^&jlji] 
jiJ «.L$jJI ^Luajjj (jl J_>^_aj gjLijJI J^. (_ylxl laj (_ 5 -*9 J^'jJJ £-° 

Ll^J ljLii.1 ligJ iSjj^- Sjii (_5_>^-l S__ys (j^J£jl__>i ^jj^ius i2 j^u (j£i 

J 1 1 -. J vijLa_il J^jIj (jj_>i.lj tjjj' Sjc-Luiaj (j^J£jl__>i £xs\£ . I a I" a 

.^Lg-tul (jl£ .<'! \ J^i (j oLa-l^l (jja 1 (II iVs") j <(_)*j_J^-£l1I 

ilj myj (jl^ <jiJ I luj v^Luj^^iJI jiJc (j j-a^!l _>i-l (iiaj^j ( ^ s _ajjjjl_a 

I Lg-J I ^JJii ijJJ^ jl inf . Lai (jjii ii mil CiLiuj^^iJI ^1 (j 

(jl J^. I n (j m i Lfl-J (j-a j^J •L^-'La^J J^ljJI (j 4_lxuj j t1-£lJ I v^Lli^JL 

Sj^j (j-a jj^I SjiLji !_Li_i ijjjjjj^JlJI (j <jl (jl jS!l (ja Uaj-ou Ijljia dLliS) 
(jjjj (3 j\jLl£3 ^j-aj^-a (3 I a^Ja ' LaJJi Lam ^. (j^-1 .Sj^-I_a 4_i£^i 4_lajj^^j 
(jjjJI .oLuj^jAiJI pLak. ,_ilc.! jiLal imlLiil I juia. A % 0 "\ jljT/jjjjjLa (j 

LlLul ojI (_5jj-«-ll JSj J-c (jjjj^r^iJI SjaS (jL ^Jljlc^l (jj La 



(iiuSlLj iS-ij^ajJI (j^aLo^ll (^-o ic^Luajs i^l Ita II £j\ v2jLj| (jLi-i 1,3-olc 

.5jIj^jJI j^uiG <L^alll (j^aLoja.'^l (^1 (iiaj^j (^jjjillj (^La>_>j 
JjjIj^u| j^j^ (jj-^ij I o'< i~> — j^Luiij/Jj^jl iiljj ij 

(j (^^i.1 Sj-o CjLuij^jJ-SlII 1*1 *s t ^ 8 1 J I LjL-uj| J| "-^JJ^ __>iLtu — j^jaj 

J^SJ^il J-*->J .(jj^v-iLaJI (IjJ-J (^^Kjljij j 'J^ IjJ (j^ 

^1 JjSlI 3jSjS^ II SjL*)!l ^ dJj .Luiji j-lc IjjLc ^ lilsUJIj 
aiiJIjjj jjjjjlj <iLj^ t-i i<-il -^l^c-l iijLaj Jj2 J nit II j$Ji ilo Laij 

SjIj-*-o vliil^ ■ Ln Q \ a J£ Jl 4j_>ILo Cta < 1 a I (^l .!-*-> >Li() ■» n ij-J^-ilji 

Jjlij J^: L$j! JjjJ-o j pi MiVslj <(*L&I <ilJj (j <4;j^ g^a^JI ^Jla J-C- 
^ (^-o j ^l^JLi^ Lo^Sl <JjJjI *-o 

^LlII dlj <> J^! viiSj j .iis i^kLI oljlj^Jlj SiiAaJI (jiu^l 
J^j-o (^l^ t(jAj <l I (j illj^! iL£^-l.>?-l d>}-l^jl_>^ '-" L"'j~> 

:4j>UII Jj,ol6:ll 6jl£JI jj^jdl eOf 1 ^ 1 v^"^^ a>""bJ 

i n «.l^j^ (2jS!I i~m mi-*" I fl I (j-CLa.l__>^J jj-iJIjjj O ■» ' o -»■ )) 

jJLc cj_>Sil IgSjji^ LoaIc. JllJI ^bJI j Sjjs La^jLx, djJijlji 
Iaj^U (jlis^uJI .^jjj^ol^ ^ Don Casper jy*\<. ^ oLuj^l 
.Lsijjic. (3-o l i£j'4i!lj isuLoJI (j (^yjjij N*\oA ^Lc ^Luij/ Jj_>jI ij oasjjj 

Cta J i^l Lgj^J iL^jLsj vliSj ^4iJ^ ^AjJ-*- 0 LA^-jlj^ jlJIjjj Cul^ 

^jj| JjAflJIj <Gj-*J (^jJI jjjJI LJXUU JiJ^= Sj j(j inn 

(j (^j^jill 4 u Mil .gjj^ cjJ^aill i— S I mm^I (j — 4-Lo v2i^__>^>- 
<i_ua j^l — (iiij^a gj-l^ 4 1,-iLa. — &\ l*N *< )_^3 pLaj-ual (_jljj '4 » iSjiG 

(^-a — ^ o^lr I (3-o jj^I Jj " i * t 7 > II u-° *Lo-l*JI (j-o ^^-11 J-" I (i I"' ° — e?^'-*^ 



.Slj-ol Lgj! Sjj^vAJL \n\ jiJ .jjlj Loji (j^-ijUajj-J! 

(jl .JjSiLjI! jaJaJL-aj iijULa j ~> jj£ (j (_£J^ i-< i^LLa f-Luill j^-a JjJjlJI 
(jjiij (j j ^ w's l 1^1 -.ill icj-a^-a (jxiij (j ClIjJ 'ii (jLaJ d>J-J (j-a I nm-^ 

uJ-^b f"^ .4 ka- . "n (l^Jiilji (jJ^J j^l jjlSj <(j fl "iW i. i 1 "M 

IjjJlJu ^jJI <^ljl .(^j^rJJ^JI pLjj-uj! i Qi^JI ljj& jtjl «J-=* (J£ 

35j5-i. Ija-U Jj&l Jx. — L^LiLu J-»-flJL> \2j*ju <4;j^j o>""l3 6' 

(j^uu y uni sj^j 5>iJ <4;_£ ^^v^ j (^ii .Ijj-*j <4;_£ 

-.The Sciences j-mijU, |j IL^o j ^ JLLa j I4JLS ^pJI olk^UI 

oUSli-^lj vjLsL^aJI j (^JJJ^I 1-1 wiill jyk i^K_jl_>i 
(SjjjjLulsJI 4-LajiLo <Ljj~JLi pj-ll Lgj^lujl C-lj^i -l(j"(j-^.lj 

(^Ij Ijnlf. iLaja j^l J-C Ijja. <La-o-uaa vlijl^ Lgjl i_ujJlJIj 

■I* ' a j g a *'" (^jl J-C Sj mi i iajLc .S j- oj a 1 1 ^jj t-ll , 

(jl^ Lo^l^ ^jj^i-^!! ^j- 0 ^ b^ "' ' ^ '^**li (JiSjj ^1 ^^-q ji\c.\ Cijl^j 

.L^iifljj LfrJ^J bJ£- \ ■" 1 1 LgjJc Cj '-^ .LijjL^il . all « ^_uajJI 

J-c 6 jj (jj .idlj iiLj^ jjlj 3 1 i^IJlII vijLiLkiJI (jAjlj <iii ^51" 
^jL^ Charlotte Friend jliji o^JjLi. i^Luaa.1 jjj v Lk^ 



| i n ni (jLAj 4 j K" U 4_i_lLiJ.I jjS> 4_ilc (j^sjlcl Loj ... Ijja. 

CiJJ d>^- (j 'SjiaUJ.! i^-J-lJI pLalc JaIL .Sjjfl »" l()U^ 1 

<i_jl t-^ II I jjSi (^-o 4 -n mj (_jlj (_£.ill <_J_>S-LI d>J-Kjl__>i J^-°j Js5^ (jjJ^ 

• Nl « la I t ... I Q \K a 

(jjjij J-C LjjNLaj I^A-J^ lj.lt j^ " ■»'< in djL-*-oj <j| jjalcl 

jl) gjjJjLi j^ij jJ Lgjl ULoj ^Jjjlj viijl^ .i_L« i^ll (3-o jjill 

iHUI (^c La>jj-o ^jJI ^(^iJI <jl .(jJ-uaJI Ijj5> (j Jt-uajl Lo^ <4j-£ 

joc- ^ (jil i Jlj^ II (j-o ^aj^-ILj jj-oXi (^ii Lgjl S j j o j 1 1 

(^j ■»" n" < (j-ijJI pLolsdl 

(_£jj| '"H (j-o — J c -I mj ) Lo^ — dilj (j| ■ a .^1 

SjAaJI ^Kjlji (3^j SN^oV ^Lc (j «(J^~o j^Ln (jjjlill ssj-ilcl 



CJJ^ S Jl IA1 S JLflj ^1 111 <*< / J-l^l (j LljLlxol !^ya liilj^ Sj^C 

.J* j nul l J^J^. SjjJ^a. Sjii (^jC- ^J^Lj LiSj^il <_J^i^. (j _>jj_>J (_yj^J '" 

^Ja^JI ^\ ^^^.^ [jj^j^l] ^J^jJ^ LjI '"'I ""'.j" • ./ fl 1 1 SjLc|» 

((.Jj^.1^ ^j_i-al ^j-^^^J J^l^l v2j^Lj L$-i Sj fl mi ~ I ^* ...I * ' '"II (j-i 

Sj£i ^jjij tS^r; g mil aJj^aljiiJI ^ SjJUJI Sji-<iuJI» Sjii ^j-A <ilJj 
. a I ^ « If ^IU I 4j U l A. £ajI^ I g ^ I S^ La ta 1^1*^" I ^ SjLa-o-o 

<Gaj(J j JL?^ I j] i£j*.Jl\ J-£ ^^jIaJI (j 4jJ=>U. S jfls 

(jmaJ) 'j^ a Lgjl LaLoj dJjjl 'Q'i! iliil <il>j£ I4J (j-oj-i I3-& £-0 .4-uaLLJI 
(j «ja_i2JLl!ll 3 K mi n (^C J^jjl Jj-J La ■ Jal 1 mi / j-ilj^-S (j j-o^l lj-> 

^jjjJI pLnlt II 4x^n^. n ^^y^-^ — J^J* (Jj-° — lI^J^ cj^ •**- 1 -*La3^ Sj fl Mil l 
jjj .N^oV (j gjjjll t-J^jill IjjjsjLiijJ jjja m^l (^ys SjLxuJL IjjiLu 

£_o J-a^J igtlJjLj J-oJL-a (j JxlaJI J| JUjI JjjO mi's I (j 4j_uala djJ (^l 

<iilj (j .S j a mi 1 1 ^J^oLa. .-.I UUA. ^ 4j| ^1 iLa_il (j mmIj 

(j <bj i<^t II ^ frljnj's II (j IJvisLa-a J-a-»-J J^-Jjl vTXS^J t 

<iijj^ j-^-J "4jJ^ J^-S"^ J^?- J-°^-o JJ J V"*-' ^ 

.^^^k-l S^)-0 J^-fljJI Ij-LjJ 

SjiJu J-o^j <jI ^1 ^jJI ^1 ^jjisJlsLj pLoJjlJI ^\?JI dlj (j 



o! jfl mil <iiJj (jSl <Ls>,iij (3^-ail (>a — ^JjjsU. ojftl O jIj! j3 Cul£ ^1 

SjiuiJI OjIjI -CtS^ll liilj ^jl^- ilUsJluj^l (iit Jlo v2jLjjjj-JI v2jL»jIjj 
I J'J"I I inn-> J" 11 ^ ''IS.^?" Q,'' '""'J ' (_5-& i 4 K mi n <li.ljjil 

ij I o'<j-> u^-i •'-d-^'-sAi ijj'iLUI <jIjj (jl^-o «ui__>jij» (jl 

jfls <G5ll !4jI <j| ^Jl J^^iaJ d^aJjJ Sji^iJI <iliJ 5JI iJLaI^.1 
,j i^l l (^La^l (j d^-lj vZiSj (j 

jj u mis .(^La^l aigJ L&jl i^->Li jijill s^^^ ^L»2 (j-o ^c._jJLi i^jljlll 
j2 ^i)l <3r^ J£ a*Jlj uil jlAl J»t <> *.uJK pULuJI jKiSlI 

JpLuj .La ^Jji* Ijl jl^SlI ^Ljjji! i^i^- JU. Jx. 0,5^-1 

j5^J jlu ^SJI 4lkUJI cWjill J£ jL3rf dLus, Ja dLy* 

<iiaj^ j£j (IjJ- 3, -iijLflJj Sjj ifli ^'n n olj Q mm! «4jjiL<i) <LoK» (jja 
Y • (j* jj^I Jl (^jJj (jJ <4Jj J j^l J-fc "'I J^-jJ^ SjfliJ! 

(_yiLoja.'^Ll (_gj^. mil (jj^^ic j^5_>JI (jlis .((^'n n CjU <L_>i_<iu 

J SjclU (jS-oj Nli iTTT j GGGj CCCj AAA i^l ^LS^iJI JL^I 

(jlill (j 4 jfl t-i*i o ijJ^I-J (jj- 1 ^^JjJI (JJ^-j (j-o (_5_>i-l jjLsJj 

J$ JiiJl (j^l .5 jslzA\ ^LoI^I 1 • ^^LjIj !3£js> .Cjjjj^l j-o J^IaH ^JsUJI 
<(CTAj TACj ACT Jlo) i_i ^! 4j*iiJI ^ iiix^ ijjjj _h 

ACT cjj^JIII <jl£ Ijl a J£ (ja Jaii Sj^.lj jj >i.lj 

CTA j^l^ JUI <b (j! ^ 6^ o^- 1 <> ACTACT gjtiiJI lloUo 
L£3 ,j! TACj CTA CA^iLlI J <^ 1— i' i TA C 

ijJjJ <j-° Sa^.lj jLiJ^-l <jLi Ij^jij -<1>;\'° kaj-a jrj^ 

.Y • goUJI u^ja 'V Jx V ixumS (jj-xj 



C)Uj| ^ 3K gill Cta^xol .Y • <>a jS^I (^ixu "i! <ul Jaii CuSl 

SK.UI J^jjl j^j .JaSi iu^lS W J! J^ajlJ! ^IU"n,l <G£J ,Ij_u=>UJI 

(_gjJlj o L n-i Lj.ll (j <_ujjj J^. J ii-l~<. (_J.UI ^1 jnj*S II — 1*1 J fl J_^a. (j,^-! 

ijijajja. j^ji — ^^oY ^Lc SjcLLII jljJjl ijjiiS j <iljj£ .icLu j3 (jl£ 
YAA jsSlI J-t J^jj i_i >m-> Lo ^jLcj^uj •^p'^ ^ * 6-° icj^uj 

.JjStilS Y- Jaju, I4K 
in (j Sj a in 1 1 <ilfc JLo^- <j-°^J 

iU^il £> ia> j .«3jaUMI ^» oLS^UI Xj «ajaUMI» ^LSnIUI 

c- j 1 1 1 j*.l£-J O -» i 1 1 (3 1-< \ 1 1 ^l,,^" mLjj .^LalA'bLl SjLjI jj^I j-a*i!l g J i i-i I 

<Ljji_il SjiL<ii 3jLjil iijjJa Ija in" 'CI as <j_3>a5!l,j <^j^ yjl 

4_i£.Lij tl £jja i_Sj^.I <j^Lj CjLoJ^ Sj^-lcs (3 lij^- Y * 

ja^j^ixul 3^. ua (V^J .I4L* i_i-^j ^jlll 3K imU JajjAlU isOiSij icj^SlI 

l^jj 3"^Ja)!l J-c JJj (^1 p-4J.iJ <j^j ^-li c.1 1 ■» t- la^i.w" 

«^l j 

ioLuiaUjJI fLak. I(j ^1 fL^SlI ^yjSi is OA - JfJj J| ^"1 mj "i! JLx=^ 

oju Solomon Golomb ^^^^u oL^Li^JI (Jl^ Lu ... J*iJU 

iij^llll vijljiL<iiJI ^ ilol^ icjji^o J| Jj^sjlll J^. JjuJI (j Sjj^j SJii 
jiJL*JLi ^"0 < (^1^ idjj^ (3^-1 .<j-uaLLJI (jna't < jJLojj 4j^_oll 

.jUjJI jja i_Sj -> j (^1 (jAsjj i^jlll 
v^^vliljl Ijj5> j-°3 

(j^ jl 4\l n-> I Sj^io j SjiflJI l^jjjj ^2 l^jjl^ .iijlj^jl S^^iJI 



J SjfLaJI Ij_£j 6-° (j-uLiijs^! J djjil^l idUj! &Lisj^ ^ i^ti 

Proceedings of the [American] ^ jLlU IiikjJI Ii^jl^l jSLs j ,^ 
fj-a f.Lc ^ii JLLo J .iLjjjJI National Academy of Sciences 

Jli\ ^Lbljli^lj ^1,, pnLL)! i^U.1 ^ljL*JI JSj 

LoLoj Jjlj j^La. S,/\-j£ i^jjj 111 Sj^jja ^C. Sj a mil fcjjS> gr'Ti mil L&Liilaj 
^lijj-al (iisLilaLtu <La-a I (j" IS'i Lo <jLcj-ujj «.4"^. j <Ljiaj (JjjlxuI J_£ L$ji 

SLpJI ^io L$jIj£ (j Ruth Moore jj* ijj L$j_>£jj <Sj£jxi 35j5^.< 
viiS^ SjiiJLi ijLaj)!! (jft <4;j^ >-a2>» 6^ j - "" cs^' 'The Coil of Life 

(j CiJ^J CjJ- 3 ' '^_> :a - 0 (j '- i'^ 'I : J>^J <^Uj J-*^ i- i"^ •JiJ-^ 1 

((.^^io jj^I L$j IjloT <_yaU>_<iiS!l (jl (jLi^l 

pLaU S„^~U vZjL^^U <4jj^ _>iLu N^o^ ^.U. ^LuLij/Jj^l ijUgj j 

JLfllaSllj JjJjI iSjLj n_)T/ (jnt-wtifl . ii^Tio ^^ja. dLjS> Jkj.n <jl£ ii_SL^aJI 

djl-XJJ^I Sij'iLxo JAAJ djj£ Ji^-I -dJjijjj (j L$J-iJlj ' a^uaJI IjjAiLjJ 

^jLi. JjiL^jya 4j}!jj Ii,^ J (J^JJ (Ji'^jll J-oJL-a (j <j lj^3^ / ^HJi ^ 

^'n^t l 4j| (jl jl (jAn-i. Jj ££^!j£_ll 4_iij (j ill -. JJ (jl£ ill j -1. ijl-1'1 <"ilj 
\j\ 111 M 1 1 (j (_J !__>-* L° <^->J^ (j^ Lai-la. .(j-lj-O^n .1£-Ij2 (j-a 4 I nil ni (jja 
( _ 5 -&J <t2jljl 1 oJI SjLiS (jSiJ-ij (j-o ^JjujJ 4jda n ^ix. (j£_l I -. hi 3JjLa_o 

«.4 nia'il Llo J£ ^IJLa.1 jja viiilSn : Lq_jI (jSu-ij 1 0 'if JLS 4_i_^aJl 
SjcLSJI (jc Sjjj (j ^,,^"11 jjij LcLii j^ojIJIj Jl JLSIjl jjc 

jjjii J ^gjjljjl ^I'l-t II La_lo j3 (jjxujljj 4jI -i- 

.4jfljfl-<. S_^g-<ii p (j ^. 'l n (j Ijj gjA>^ ijJjJJI (jl (Jj. SjLii| Jjl tjjnj'lIU 

iiiji (jj^jLa Jj .itj^! Sjjj^u 4j| ^ykjiil ^Loia^l jj3 ^ 

S^i-i-ua ic^ajaJ.)) S ^iLa-o I il IjCJ-o diij^ (jl£ 6^ — (jxujj's m ij 
jj-aj /4jJjj 1 Jj mi Y • • jjj I j j ^ n <_>j^- — «lj__>i \ 0 (j-a 

<Cjlj^iLa-o ^ji^lj (_s-S-1j (jl (j^ lij~> t(jl a J '""j" ^J*^^ ~>^~>' o' *3 



"Ilia (j^^b V 1 "^ 0^ -Ol'.^H 5JLJI (jc 'LaLG La Ufljj 

ijLjiij Jj3 -^J'^ mil oliNLLjl (j£ 4£ j^uj djj£ (^L»J 3j0j<l lifca. 
(3-a <Gjj jj — j^SlI ^1 Sj^ij — ' Viti ( j y ja«ijlj <4fj£ jfj J^L" 1 ' 

jij-o CiSj (j OJ-ai ^jjJI (^Oll S^jj J^.1 (^-a CjLuij^jJ-SlII (jc <tiaj <jLj£ 

Jl ^j! L,j^ jljfc! jnJllU Jl J ^] 1 ^\ L£ .dJ j (> 

(j Lojjc 4j LL^o-uixi jv^lll I jjS> (^l^ Lojj -<iljLi£. JJc'i! vliljjajjll 

dJj (j La! a.d^ac vijLilj^iuLJI _>i.ljl (j cx^j ^jnJ (^iJ <iL5>l_>ll SJli 
.jKAllj jLi^l <> ^1 <uJ dJj J£ <^ j2 ^- iJI 

(iljixiJ "ill .<ill_j-uaj jLtaljl (Jjial ^» J-^-^-l <4jJ^ <_iUai. ^y^l 

jL^jN! v^iS^JI (jAjijJ I a 0 1" a liiaj^ (^L^ «?(2jj_^<I) jl l3$-"i jj) II 
o^jj Lodic JjjLuJI i_sj_>i_ll (j <Lua_^s c>a jjIj <gajj-L-oL^ (j .^j^-l 4 a j t\g 

.(jjjjjJLj ^IjSlI _>ij_>j J-c- jlj"->^!l .<j <^ij^ ^ Lvaj (il l ja3 l)"**'.' 
i^L*JI ijLgj ij _>jj_>j J-^; <j' <JV^ JxilL ^SjS-w ^aSj ibis. 

Lla^-i* CiS^JI dJj ^jl^. JI= (_gjJI — jAlil 
(jl j££ .CiS^aJI (jJiij j oliLiij^'i! J^Ljlx! Jj^sjj 3-> m'i j^S!I 

Mahlon Hoagland ^nU.^ ^^Laj Paul Zamecnik H/w^nlj J^j 

jjja .< al in'^^ll (j ^jj mil La£j (2jL^ jiLsJI (jn" i ni^jJuLmLa ^ fl ii'imiu 

LjNLLJI (j^ 3 uolkXaill iiiSjJI ^Ij i^t II (^1 g-^J^ ^JJ^= '-L''' '"J"b 
4j'ijnl (j^aLo^l (j-a oLiJJiJ_>J n a J Lgj^-aj jLiLi.1 <_J^ijl (j a ^. I Ij 

jAnt Jl£ gLojjl l Ja3 4jl CiS^jJI d!3 (j jj'iL^jJi -^JJ tLifcl » '" I io^jjii^-o 



c-^^^' £° '" j c5^-" — jj^L^jji jjljI) .(^Ljjll JjLS ii 1^-1 

6j^i.l I "''J~> JsLa^ILj — «SjiuiuJI di icLa^.» (j lj i^r (j£-i (dj jijU.1 

JjS ^^la. JiiJU ^ ^ j3 (jl£ 4il .m"i<I (jl \^ol |».Lc ijUgj (j ^^jjjjI^ 

i^jijj JLcjNjl ,j 4j_ijJa JjJoj , Qmi^'mioj 4_tuij 4jJui .4jJ| Jj^jjj (jl 

^^gJij J_cl Jl jJilJI < Jf^?- <eJj i; 1 -* 111 j sliKil (jjiiJ)) 

Cg-Cj j i <i n (^\JLi2j £>\^.Li^_j JjUj ,>&J Sjl ■» mm Jjjd.1 Jl LrLm-a (j nj mj lji 

JjLSJI <j| (jl jS!l dJj (jl Jjj^j (jl djj£ <j^j 

& ij^llil ^>dl lia. JjiiJL. ^ (J2LJI jl) (jLjjlJ 
Jaldl 4jI ^1 jSilj &Ja^\ fM\ i& 3^2 Jl JiljUl 2^u=>I oaj L^ii . 

J£ (jl Llja-ijjj ^ i t-i" I LaJJLJ iLLxilj J tall 
(jujl I JLi.JJj^JJ (j (j *s mi l (Jl (Jfllilj Jj*i!l (j^jj^ / J? n mij J (j S*iJl CT^'^ AU 

(jQ„^* wnj t i_M<IL pJJ.1 1 1 djj£ d jLiu iJUl LSLc. (jj^-idl jIao 
(jLi^ll (jAju (jj t^l < ifill . S_j$ja JjLjj S j-OuLua ll^jj (JjLiJL 

.Friar House (jjjjLa> _>jI ji jl J^l j pIjJLII Jjlli fLiSI ^1 mi 

jJaS 4 ■» iAj < <-^L^- 4j-oj5iI &LjJjI (_jj-ll (_jLAJI (jLa_li pi <n"~J c-ljjl |i3 
lIu j's mi il l dilj (jl^) -_)-3-l=>J( JJIJ Lo 5JLs i 4i^"'<n (j J-aJ.1 ^ j's mi il l (j-a 
|i ta ■» n Sj^j (_jJ5> Sj j i Mil l Lol (.diij^ Lgj-ajl (_jJ-ll pLijii*i!l (j-a 

jjUl J^JJJ .fk^JujJIj v^jLaKJI (j-a lajla. I fljlr. ja^ljJ '-'.'*^ iCiLmSLiil 

Cj^=JI Cs-j (^1=^-11 J=Lpj^!l cxA; mi <j;jJI — Anand Sarabahai ^L^IjLu 

^OjJI jlj-0 (J_C jl^J-OJ_tuLl J\ I (jl^ SjJ^I Mill (J ^ Ml (jl I ^ f\ (J\J^jdl^ 

^jj^j (j-tj jl^aJI (jl^ .Sj-ijA (^jLHj^.^ CjI Ixa^j^g CiLi^jiaj Cjj^ ia LoJ^ 
jjj 'ilJC- Sjii ^jJ= (j (_gl dllil (jij jaii iiuaLi. J£-l^3 Ij dlj^j 

(j<">^» mi (_gl ^J^* 1 * '"J •'S^ '"S^^ »>^^ (_>oL*J-olj J^l j< mu 



<jc ^ Uj — (^^jjjjIj Jj-o — _>^j_>^ <3^ .S^jpj^-mJ! iLLSJ. pLjjJI J-mjl 

(j ji.S!l lilij^ ((JxiCii (jxuiaj .iijLa SjjjaJL Sjii <LI 4_=s*j^s jLil-^ Lajlj 

^^I^. gjlli J-c S j mi 1 j-oajlj {jK .SliAjlM iL^I S«4 _>3 ,_ilc.S!l 

<j| g^jia^j jJjj J J-C vliSdl <4jj£ icLiisI i-m 'ii (j£ Sj-o vlilj JjJ^ 

((.Uaja. 4j a3» :JLSi <£AiJI jijjc 

J-aJl-o v^UuSLiU <iit J£ t — S*i~>i J-^ 0^ 

.<tia.l (j-o *^l>4s olj-«-oj UKxi jUliolj jJ=I2lj <A;j£ <dk CS^JI ((gfiJIn 

^L^j (_j±ij_£i — (Uj^iJI oLaS^!) ^U^jJ^aJI ( _ s -ojjij Lo£ jl — gf^ll 

jjLIj 4Jajj jjaj d>^?-ll (j jcI^SJI (jl 'LJpjj^tj Cs^l i£i 

.rll |»-<jjLj Li_5jjuo — g^ 1 -" J-o-»-o (j — <jj^jin ^jJI d>^?-ll (jl^ 
Seymour i- a.n'< l Purdue University Sjl^U. <jj 

jj-oj £jjJ£^>j ij ^iljj-a J-ual (jjs jjiLa ^^jj^aJl jiJLc ^jAj — Benzer 

OULI Cg? (}"> jic <ul — oln^ll Jl J>a^JI JiS v^Liji^J)!l JU^o j 

<U iJ^j L^j-o (j^j 'o^-*-? Ifl < 5Jj — > ~ 1 1 Lj^-iJI oLclS^! (j-o 

Jl Sl^^j^aj rll (j^a. 4_ijjJ ^Jaj^^i. ji-tuj Sf-I a's i (j^-aj nj^aJI (jxiilj (j J^j^J 



^3 iiotsU 5 jLo ^ 



oljLc 3-0 jjj_>j (jius>jjl ^LcuiijNLl WoV jiLc ^ijj^- ij gjjj^ol^ 

3^1 .ll^ IjjL (^ ^Ij ojUl (jnflt-ill dLal^l <J3j iiiJJI j^lu 

(_j| SJ^NLajj 'C5J^-I (Jl S-1C.L3 JjJ)^" I (j Vs ijjLxsj^ SjLo -)L=>-J^ Ja-»JI 

(J2"i!l ,_^c .iijlj^ll Sj a ("i 1 1 (J^. (ji-aj (j^j^^- 2 -!' (.k^- 0 '" i^J- 0 ' (j^^~> 
.ikiJI ^dE^K 

i(l>JJj_>J (Jl 4jI 3I c5-iJI ^-a^jJ 1^ " (j 4^-^ 3"° 3 JL " C H3 "^JJ^ (J "^ 

. JjjLiLaJI Ijfll* Mioj t3lli^U vZjIjLii^l Ijt <* inoj <Jj>!JI 3^ laaVm 
pLija.'^l ^J-lc <imil <LajJ.au 1 ^Li (_jjJI i4jLa_il £\$jl (_5-& 4 1V1II 

p.Lc cpjJUl£ (j Soiiiil l£>jXi j Society of Experimental Biology 
Jl On Protein Synthesis Cjujj^I (3j d^tll (jl^it ^Li! .Uoa 

(^jj^iiJ Principid Ljj^ujjjj Cia^j La J^. J| <UAj £tauJl 3^ .'Is.^^uaa-a 

djj^ ali .ig* MM^'jal Tractatus (j^L^ljj uK jl 

(___& Cil'J7> II 3 a j kg CuL^ .(jAjlj Jx. I (j 1^,1 \ ^jlll 4jjjjsJI CuIjjJI 

j^-jj vIjIIjjjjJI (j <LluS!l (jisLa^i!! (3-o Lcjj Y • dll* .^Lijjjj-dl ^lua 

(_g j" -. "1 La£ • ( _5^-ll 3"'^-^ (j^ Lig- 0 'LiJ>Sj oLijjjj-lII J£ (j Lg-SLj^a. 

3-1 J^J J-OJJLJJ .4 i'iin^!l (j^aLoja.'^l 3-° 5j->Ljj S-1i,W a vZjLxjIjj J^. v^Lvjjjj-JI 
j£.l_a£jl i^-UJJJ fcJj^J (_5.il! .Sjjj-a^l (jisLa^^l i-UJJJ J-C- ikLuij i^Gjj-JI 
(jijjjj <^j*^L)j"M(iill (j LujLujI (_£j_jj-JI (jjl-^'i 4jlnr. vi)Jj=>j lillj^ .(_^aJI (j 
^jjiLi ^Jjj t'.n La 3LC j^u ^jjJl) «<lj2aJI oLjjoJlJI)) (j iSl_alll (j 

jl 1^1 J^. (^j^alll ji-ih^ II 3-° <C-J '1 '<l 1 1 vliLajill Jaaj jiJ (.CiLoj-tu^aJ-i^l 
^ vIjLjjNIj (j S ja mil i-i'd ^ .3KH <ilJj Jl ^^jj-o^l (jAxlsJI 
.Jcl^LlI 3-o iii-liLa 

I rS\ 2^ v^L^ I ^ I . . " ■ I *< < a " 1 j^ ^ t ,^\ jflll 

j^tJalJI 3^. oLa^aljiII 3^ Ijj2 L^iiljj [>f^J ajj^alll jJcj 



S.£j£JI gtjlHJ! J_c jLol^Li — La Lcjj <iiij^ ^1 nil ((.^y^jJjjjJI 
mil oU.Lijj-ai'jl J£ Jl J^sjlJ! — cjLK 31>j5> J oSjjj ^1 

4-uS>_all <ilfc v^jL^ Mitl (j-o 4j5>LiIjl i_S j^aj (j LL>_>!j 

i^lS Ij <Ua^ La — <^l\ ^Ll^ Jl^la ia^ialj ^1 — 4j_>kiJ! 

Jxojjj -\-&>j2 "ifl'i (j 4-iJLi Lj « n-i IjJ^-J f-$-^ £-° '^J^Loj 3jJlfc 

.vIjIIjjjjJ! JjI-^" i_JLs ^aA iLiSjJI C)LuA«JI (j <j| jSlI (^1 

.jl^j^ (j-o j*L$J| <Ua^Jj LA- 0 ^ LtaiJI dlj ^rj^. in"i mm mj 

gSXUjI (^loUl (jLoUJI ^\dA\ yt> (j jJillJ cJ^ jj^I 

:iJjS!l J£ dlJj d*A .iLjS L04I0 
£_jLajJ! * ■ Anj a Lo^-il^ (j^UaLtu (j-uaLc (j_ilj_s-a J_£ t t j^ ija (.s^L? Cjl 

i<JLojsiI U(jjK jax.jJ j^iiLI! JJjJIj .^j^jil aSIaIIj 

SjJIjlLI Cj *^ 1 tjjj a ^ a 1 1, *-^ Vjl wa ^ La^jl ^ii^J 

l^J_liu_4UJ (j| ^ «U" ... . ^| J^| ^J_£ LiA Lo^-O^il! .4_lLjtll 

Lo^olj-JLxol (jjJ-i Si.ua n 4_ijtV< Jl Jj^aiJI iljLa-a (jj's" in 

(j Jj-ilLi JUJI ^o'm in 4 iSaji-a <L>>aJj 

JJ&j 4jI (jl ^jJI -A£-I_a2 J-jLxj (jl J^. «£jLj1JI ijjiiji)) j^aiij 

.(jj£lJI J_c. Sj^LJ. ^ Jl i^U ^ 'ii^^ 1 (j^Lo^l 

^ j ■ 1 <j^J t 4_i^_i^JI pLuu^Jt c l a Ir ~ U. a 1 2 x ,.,\\ \ j d a U ^jfc liilj J^ 
pL^l!l jaJc (j 4-04x1 SLa.LsLo Lgj| .djj^J ^ Uj^. tl Sjjlj (j LLujIj Ijxo 

Jj^JI (3-o ^£-^-1! <( c5j^_>^' ^"m 111 (_£_>^-l ''^■Li (3-a -S^jaj^ <L*.j±i 

:JLs ijljdl ,j £>j^j Loaic ■^Tninll pj-ujj 

^^iJj (jl I (j Vs «\j "i! djGjjd! (J! «ciLo_ai«J.I)) JSIjj (j! -ij^-oj 
jAn-> (2ys tijLojUU JLSjjl (jLi ifia'ILj .(_j__^i.l Sjjs 



jAnt J! £>\ja_>j (j-a j! £j\jo_>j Jl^ (j-a CiLajIt U JLfljj! 

.(J *^»" m a ^j-ol 

jqJu) JjS jS'tU)) lt-w,-in ^..^"l ml OS <iiij£ (jl£ 

v^LLijjj-lII Sjii j^-li 4jl g-'Ai' '— ' '"'* '(j^->J-al (iliilljLtu (j 

(j^j. 1 -dj_>£ Slij j^ia. j-aliulj (j^-tujlj £-a L"" C^jJI i_s'iLLjl (j (_£j£>U 

a.^jjjjjJI Jjl^-j oi jm" J*?.' 'Sii ol cs- 1 "" (.j-* **K."".' 3 «j jS" ■» U 

Jl cjLki. j isj£j (jx, Jjl <jl — Ja^j ^aj&j — (jj-uijlj ^jl La I^AJ^ 
Ct-mjJj O^iLflj-am ^ v^LijjjjJI J J-£ djj£ J^I . ^°Y ,j djjdjj 

.^L^LnJI ^Ujl'' ^U^L 
djj£ oju Lo_ii Robert Olby o j; jjil ^ mj m La£ 
iSNL«JI (jL jLSIc.^1 iSJli jlo jljjj^l ^jLs jLSIcI J-c (jl JjL=^ 

.-.l'..*jj^ II v^jLsljLjj ' la I 4j\ (jl (jlj lidjLij vIiLajjjj-JIj <jl (jl (_5jJI 

J-C. sLij «Cil Ita III) (jlj <4jI <j| ^Jl v^L*jIjj I iXJ vIjIIjjjjJI J.w'i (j 
^jj^sJI ^Lxuill jjJiill (jja jlH^I ljjS> (jL^ .LafljK (jja gtjj-o (_jjS> dlj 

<Lij I la 1 1 v2jLod-*J.lj i4jl (jl <j "^J^ ll>H9->? <3iJ^-^ ^iJ Ual 1 

^lj-->" ml i_i < m" < in .4_il (jl (_^J lj I 'I -^J^ 4j| ij[ CS- 1 £7?^-" (j->J^-^ 

£_o 4-uaU. <iajLLll {]\\ mil (j mi l (j* _£j£JI (j ((Jfl'ttl)) 4_oKJ dlj£ 

^bS" ■» l,L 5j »i i d mnlxi ^illo jjij <Barry Commoner jj^a£ c£jL> 

Jl e-t^ C?l (j^- i-'^ <J 1 1 4jLi^- (^-^2 <(^jjj-JI J^a^- 4-ajjill 

jj.Lt (jj .aj^l <iiS!lii ^1 <uk djj£ Jikl 'JjJ3il ^-J^jill Ika. 

(j! ojji jklo ^1,.^'wnU Harper's ^jLs, iL^a j ^^j^ j^I Y • • Y 
jiittl Human Genome Project ^^^1 ^ju-sll g^j^ 

j^l mfl l (j-a (jOi^a^J (j-a ^>J^I (^-iLaJI (j^- 0 - 1 *^l t— si nn^l j^J^Ia (j£. t^j^^l 
J-ua^l ^jl t mil (j-o ^i 1 1-1" < LaS .JjJjJI _/ C iiVill Sjc-Lujsj J^-lj (j^>J 4 0 I" a a 



dJj ( _ s la. JJj o^jj <g! ((jfl*tU» i^K <Lal„^" .til aic <4;j^ 
ca^jLaJ.! (j-a ^!p^-ll fAj-^j d>y 4j^uI (^l^ Ij 's ft j <ci3dl 

(jl ^jJI (j Jcl^jUl v^bijljli ita^ta ua ill Jfl'ttl ^Li <Ial5 u/j 

■ ^rj^. i^ ^rjx. (jn'stll (3^J i^jajjj-JI (j ii-Li^l (jisLa^i!! CiLajLjj JdaJj 

gLjiJIj S_£-=~o SjiJuJI i-ij5 <j i^ailll ^ JjISJI (^LJlllI (^LoLjlJI a$Ju 

Sj Q mi l v2j U=JajL-o (^j-a <^_£Lua \ 0 • ^ya-i 'AjJ^ CaLi-Lo (j vZa-a£l jjj .l„M'<r. 

ol^ uiLpJg <> Sa^ jl^I dUA c^K Jftl .jJI J=^? Oj&ll 
Franklin Stahl Jlim ^jilil^j Mathew Meselson ^ 3 „Am\ n ^jjU 

Lali^. 4jl l-» irijl .gjjjll i_JJJI JjJj JS" <„n JjJj Jjl SjLj_cu LojS AS 
<LiJL iajjJaj 4j| ^Jl £^Li2i>> ^-a-mfljil Lj'^JI (j CjI'm-^ II mjj mm 
Jaj j^jJ^ill cjJLS^ JjA^ - ' cjJdJI (j-o Joj ^fJu jj£ J-oC £-o «4JaiLa-a 

l».Lc jljl/^jLo jj .N^ov ^Lc (j vrjLsilpJI o&La. Lo£ LoLoj 'Jj^ 
jKiSlI (jAaj (^j-if^ OJjIji) :jjLijLsi (j ^uuld djjS v_u£ 

Cm if-il ... LnjlV't jj£I U-^. I (jjlf. <'U It-M mij tj g 0 mm 1 1 (j£ SjJAaJI 

SUsJLa Jj^tj uiKUL CfcKUj SfiUSJI 3..r.^ll 

<iilj Ijj^jj) a-^r^J Uju-aj. liilj lac Laji < j.Uoll 4ij jji-o ^rt-t J^-^ 

(j J^-^-' ijLa> ^JnLLj j^'jl Sjjjjji) :J,>flj ^jjJI ixujiJI i^jlL 

(liujLj J| "-^j^ j^L^ ijj («$4a3.j\jiJ.Ij o-»"m"i ml jJa i^^jJ.1 

jl n"ir.*jl J^. J j^-J j»-l '(j'ilj •J->*- tu ^ 6 * n l3 miIi iiJU Sj^iLa-o (_j-SJI_5 

JiaJj jj .3^. fli^ll j SjA^. Jjj ^L&K all Jljlj 'JjJjl Sjcl Min.i 

(j 4 m*s n <iia Jilil L^jI dlj (jj -II^AJ^ LLUsJ SjjjJI 

<^.Lu (j (2$! ^jl^. 1 4Sj ( jja 'in 1 42 mi <Jj jJaiU i_jl ia. J^-lj 

.SijJLlI jIjjj ^jLLa j j^aiuilj .New Museums Site cuL ^Uj^ 
Royal iiSLW ii*^=JJ dj v ^Vil ^ < \o'\ Jjl/^L j 
jlajj» :fuiAjj j ^a^I i-.m*s -glj^j o^j^ 6^ ^ Society 



^Lub! <GU <«££_AlJI J-t SjjllJ! i^jJI ik^iJI J^^SjJ! j^L 

JjlijU j ^ CjSaJI dJj j a.jl^al^L ^AJI ^ 

jT (j^ ' (3^9 'j^L) jLLtol^ ts-^L)* 1 iJ" 1 ^ SjJ, 
^SloJI ._i .^.'tt I ij ijo^j ^<6:iII oSjJI <*J jijl; |J <j! i=>jaJ >sLuj 
JLaJaSl! JjjjIj ^ ji-I ^Lu^ij/ Jj_>jI (jj .jjlijLsi <uk (Gjis^ ^jJI 
(^j^kjJI ^j*^ J Gatlinburg ^j^fcU. Jl ^ jiU jj! ^ji J\ 
J^s Sj^j ii^Lc SjLJ fUkU ^"/m" Great Smoky Mountains 

(jr°^" <l>^-$^9->? J**~ j O-coSl S^ajj j S^^U^a — 4 wnnni (Jj_>^ 

jj^uoj l^ii uijlc! .ji^T g^jJ j Brookhaven National Laboratory 

CxliLtjl Sj a <7i 1 1 4 K <7i n JLS ■ Sj a n i 1 1 jn-Nj Laji * '<i '^■1^ 

<U^j-a JJ i~i 1 1 nj jij iJjLajJLj 4 c ijll I 4_1~._>1I (j^ajjiiJI 4_1~.jjs ^ 

"SljU" JjLuJI ' Qjmll (j I jiio j3 (ju^jJI pLaixJI (>o ^Lijl .cjljiaji^l 

(jun-^ ^-j^aj^l 1 (_j.ll '"Hj ij-Ul_a~JI 4 1 mm iljjl^i iSJjLii Sjj f n i 

Lajj .Lib ^ La£ JI=> 4j| <j| J^' 6^ ; CS>^ £.1$^ <3 ^j-mlll ^ vZjIj^ 

3jJ= Sac iijlj iijIJLo Lcujj i^l^SlI J£ (jJ 3J.Lt S_>i-mJI 

igiLUI JjLujJLj Slilo S_>i J iiJI £xi\£ Lajj -(jjj-o^l jA^ II (jjjlj ijllil 

^l^ <gL ^1 <G£J c^Lol»^l at dLj^ j£ j .^i^iUL Ja^^ ^ ^Ul 

CJ15 ^IJI oUli^^l (jAi j Jl jU.^I dJj i^Jj yjlll iAlllLI jj .Lkja-a 
.^yllll j*s mil iIjLujIjj jl i4j| jl jS!l ic j'i i^n ^jij j2 CjI'm-> II ^l 
iLoLoj Lj^ .4_oLj (_s^ai SjijiJI (j £>a ill (^l^)) Lcui JLS 

^^ki cs-e Jfs^l ti tfjJ' — Sir Ronald Fisher j&ii JLijj 



— djhH^L? SjaJJl j Ij^f (jl^ cs3J! — Cyril Darlington 
John _;j l ^ iajjLiuiJI SjIj^jJI ^a-lLc £iJL__l <iijj^ <_jlk <jAs_>j (jl J^. 
oI'm-^ II ljlt^4 5jI j^JI fLak. (jl jx. La£ ^^aS JJj ^aji j <Thoday 

jj <jIjj pJLc — qj'^'l 0^ -3jSjS^ II ^Im-^ II Jx. Sj^aJ.1 

(j-a — La Lc^jj (jjj^Liua i_j^l_il <_j_».Lu3j Jj jO ni^ l (j 4^jJ 

j^jju (jl Ji^iij i^jjj-lII (jj I -n j <^_jj 4jI (jl (_jJ-ll <jLi jl fl~<~ .*^il (j^jAsjj 
jlljdl La>_ii _-_JI SjiiJI lajOaJi <ilijj <5JjLjj ijjLula La^liJ iS^L*JI 

j-L*j (^Oijj-lII J).'^"' £>a 1 (j iiLkla iSjjJaj Cia. j£i _-lll ijjJalll 

L£JJ I fl'ijt (J-lij-JI Sjjljj-a Sj^uaj ._n <<-ill (j-a ^ r . l i^ l La£ .4_llSl _;lj (j£. 

(ja (j^L^jj^ Jl djj£ v"*^ J^V j^a^u .SjjaaJI gjllill 

jL—*."}!! jiJc ii)LiA_j -^La Jjl (3^^-^' (Jj-^tj J^j t^aiaj Sjjj (J^.1 
j3 i-i j'sjt - Ij^I^Sj ^jj^ dU. (jl^ i<J^jL? <j-a OJjJ (_5J.ll SjJiaJI 
(jl^ .lilij^ jliil 4-»j|_>JI ujj I a J 1 1 (j-a ic^a^-a L>_>^-l 

Sjj i<i_i L^ajSi^a-a 'iL^.j — "-^JJ^ J- 2 - S/v— v_jl_alxu 4 " _J J-a£. _;3J! — ^J- 0 
IjLtu^jjl JjLSj j L mi* 1 1 ilS! LijLcj jj-^ in J;l in" o j IjL^ (j^ .4-illxa 
_JLa. (_L_*J.I J^ai-J _>£■ ^!p^JI 4 I » '" ' S4j Mu ^flJI 4-ajLSJ.I (j Ij 't^rj Qc^jjIj 
(jl (jjj^iLSlJI (j_>SJI (j-a CiIj'm uua II 1 (j v^jjI <_$J .LaLc £ • (jxu 

j^_tu J^^_aJ <j| ml L^jL±jjj_^j J_>.l Jj_Lkj 4_la£. ic j^uj Ijjj »l3 Lj_C_ll 
(jl^ ^ill — Lai .3jm ? II O^^a-OJI JJj Jjl Oi^^ 1 

_>_JI _^nj_>iJI (j nj-^ I I VJ^i 3^3 

4^LoI ySJI UUiAJU iLia <La^ 

LjJI^JI «g;jlj>j» (j^lj^c^ <^jLi iiiSj j^ijl — \Ml j 

(j| gjj |-i"i ,„l lj *S ft j i_j_^i.l (Jl S__Jj (jja J^Lxl (j pi II (Jljj (_yA« 

Arthur _;jjLi jjjI .ji^xujjsjjiJI J,^^ ollta II <U=>j_^i. 

^3^3 a 1 ^ — Lpj^^ i> -A'j — ^-^J 1 ^ j Pardee 



ji-ui^l lift I (j llr. J^llal l_r^O « i J-o - L?- - l-'» •-l-'J^- 

<Li_>^JllLi liijj^ ^ViSj .ij IjJ .Ijja n LLjjj_>j J|Ja jj v^jl Ita II Jja.'i! (j£ 
.JjliLjl (j "Ijl <*lj< mi* II <_i^_i ijjJilJI £A JjLLaJI Jili jj \j\ :JL3a 
jij ijjsjJjs j j i ^. I (^ail (j t-Jj'N J7> (jl^ \^"\* jiLc ^1 mjj /j-^jl (j 
3"Uo CjjL^ Jabdl <jSl lj^=H3 .ginoll Jjc SjU.1 (j £jjjy>l£ J| _>iLu 
iliij^ £_al^.l >i5i (jl mm*i /JjjjI N° Jjil^l ili^aJI 4 t n-* II ^.jj 

(juj mjljj ^'it i^i -^Ib . K*s Min J J (j ° 7> 1 1 VJ^JT* -^J 4" "~i< 

(^j-a icj-a^-o (jl^J 5jI*~j J-fljj 4_llxuLi I^QjO^.. ^Ij-t'l Mi^i J-l mij 

I»j2j <<Gjii (jc <-jj^j7> £^1/^ j 1 -! (jA^'j J^a^- (5_>^-j i-j^JI 

(jLtjui £-aill j jfl m.qI I fllLl ISaC d^-ll ^j^?-^ ^ J-^ '^j^ 

A >tia II (j Ijjj <SL^_S ^>j-i_>J ^Lua .(j-Gjj-JI 1 1 a J 4 ilnc !_a3jjj La 
ij {ja ^n-s (^L^ ^j^. (j litj-uiJI (j nfl'li <Ulc JjJ <iiij^ (j^9 J"""^ 
4jLa.^!l Jl Jj^ajj j3 _>j-i_>J (jl^ .(jSiLjjjjL La ^^jjSIjj S j ^. 1 1 

Jx. j" -n j ^jj^^aJJ^I -l-^l J-^J^J sjAi "-^J^ ^J-iiLij 

Jjjj |^lj La (_jl Jj I J ^j^-aJ .Jajj^iJJ ^JjLs J_>^-a ^L^ Jj <(^Oi_ajjJI 

i Lau^l a3 Jj^_>JI liai (^L^ .((Jj^jJIii (j| jS!l (ja .nil iajj^iJLi 

Eliot Volkin c&j* o^aJI .-i .Vi<l La^kc ^I^I <juj! J^s 
4jmu j5* mio ^ 4jI (j| jSlI <>a Ltji Lazarus Astrachan ^l^lJLui! 

I j m n^l Ligjl ^L^IjLtulj C>P^>s jilcl -gjiJI (j (j| c^aII i T AJ^JJ ''-^jj 
I a luj£I J-Sl_aJI (j La^jil <4j| (jl ^jJI ^ JjjII icLLua (j ~ kkj ■■■■ I Laj — j 
.CjLijjj_>j j»j^jj_a oLa_$jjj_ajj_>JI 4jI_>S (_gjJI L^?-ll 4->| (jj. 4 -n mj 
<Gji.JlSl La LaLaj idlj (jSl t4 Mifl'i j^j-a _>jj_>J 1—1 iAi-ij £j\ (^j^-all (^-a 



.Jaj^Ii SjjLSj kjj-Ou ; l(j mjj i_s-^' vl^SlI (J^a- (jLa^ij iajJaj 

J! S^An ik=J cxil£» :^iLs uiLi^l ik=J <> liL^ djj£ ^ 

I j mj l^flj ^Jj-lxu^ Ijl (jnl-fcl Cu^ (3-*l J^JJ ^^l^^j ^ \ t~i"i Mil 4j^>J 

dlj i h\n~i (j LsijjiLjj f L>^ VJ^.'t^J _>j-3_>j UUA. j^aiJI J-t 

lijj^o <j_>^iJI (^jjluj) .J^_J! ^L^)' Luj^P^ ii f' JL " 

JjlijLb (j 4_Loj<_o cA?-""ls d£J (jjLi-iAJ! (jAaj SjLj! (Jl 

(.ijlwSlI (j^L^I ^L>uLn ^ y-o^^J! 4_>l (j! g-^jlj 

.Sjjo^JI ijjjJI 2^--^' J-^ f-?^' ^ 4 

j n-> II (jii dn-> <djj£ J^j- 0 <j ij^ - j 1 -^! pL"J>I (jj -6 j-Oujj 4j| ^c. 

a! 6^ '-*- 0 O^- 1 -^ eLoi*JI Jj iSjlIjdl ^L^-llI pLuIJIj 

.4jlj! (^C l>i.fo-o 4j£J <l£a.Lfl-o ^jaJI dlj (j «4iL£j£lll {jK .Jj^uji\ 

^L*j 4iLij^l Jj2 £>j^j-> Ljj -i2 dj_£ ^jJI ^SlLI ci"iLLiS 

<Uiij ( _ S I^. ((^l^ljLtulj (l^^-l^i) j^l (^ij^l ^jljjI (J^-uijJI jJaljl 

^uij Jx. j jS!I (2jI 1-lJ-oJ d '"""j ^J"? II (j^-* 'Sil ui 

(j| jSU <lLj1I l£jjj*JI 6^ vllJ J (j j^ol^JI (3-° .oln-^ll <3-o 

<j-° 3^ I- 0 fi>^Wi->^^ (j^aLLJI 4jI (^1 jS!I ^Ij 'gjLi-ll (j-o 4jI^ 

^JLiij^^l lia> .(iuaU. citlta. j Liu 4jI ^1 jS!I li& (jl j-o) 
^jij 3^?^ Ciilo (_j-^l 5jj^jtJ1 ^LLaJI (3-a iiol^ icj-o^-o (3-o (j^l-^'ll Jl 
i ^l"">j (.s-oj-^^j^jJI ai J^' a' '-'^ jl Jp!-^- cr^j ; jrji-SuJI 5djic. 

jLj-ual .^T Jl (^pj^J <>j Jl <>j Jl iiLL (> l>^ 

i in* II oLa_il (j (J-ojJI < si jjj ml (3^ oil (3-o 



j '1 i*s I \ j £_o dJIJi-i'^L <Jj jLii.1 1*1 1 1 cjI/ (jut-. Mif.l (j 
iaLxJI 3^ ,^11 ikjlj (> Lasker Prize SjjU. J-c ^j-^Ijj 

■ a I (jc The American Public Health Association ij^jjJS!! 

j^jj YO • • Lafrxa -A^-lj J£ ~ I ■■" SjjLaJI cjjLa- .gjJ^M i—d^lll 

3ij_»_a jjS> <iilj jajii^l ^L^ Lajj .^alll i$J^! '^Sj L*-*-" 3 Slllajj 

l^QjLa. La (jLc^oj^ -iJj^J S^jL^- (J-"-* ^jlj ^1_taj jl^-tu^J S^jLa. (jl ^ia^ II 

iixujl^I (j* Prix Charles Leopold Meyer jjLo aJ^^ JjL<-> SJjL-» 
Award jlSVi,,^! SjSU. Jx. Ijl.o^ N'HY ^Lc jj ,3^^ I ^^aJ! 
.1^ j Gairdner Foundation _hJ£^. 4,,,,,,$* of Merit 

jJdSl Y 4j_aia ^jjjJi-o i_jJ^J sLli jiLc La iliSa (j idi j£ l JJa 

Jj>iU v 1 -? 3^ t'-kkj 'u^-^ 1 a^ 1 -? gA*^ 1 J - ** -J^ 1 ^Aw j 
(jn< Lft (jjj^n 4*jomi* <4;j^ jLcI ^AJI <(jnjl< JL^jjj^jj \*\ j (jjLUI 

JjL) Ssjivi I^A^s iLLjjj^s (JJJjJj !3ji-a i.J^ail! ^L^ .(((^yjjijJI i_JjiJl) 
Jjij .11" j..<I.a (jjjja. (j SLiaJI C>a I uol .tjJ^ail! <Li jJij (j <J jl a j| 
JjjLkJ! (j J^^al! ji-uijll (j £_Luajj ji-ui jj J-Ojl ilijL^ iiluQ ^LsLi! 

(_j.il! ^^jj-ll (j-a <jjjj-1» LajiL! (2^KL-»j Jjj_>jLa. ^j^-j C^- 3 * <oJL\J! 
ajjfl-> C"L^ ^Lu^l (jAju j .. 4ji-il . ^jt-X ^L^ <G5L1 « ( <U.I jjl ^IjySj 

SjjLU J-£ i^Lil! Jjjia (^-a ^sLiC ^1,,^" niL — j\jL»JI La£xul*2l 



La IjjU ifcUJI .JILL Lofln.^' — oUuuiaJI J\ c-^ljS-ll Jjlail 

(jc 6dJlj J^jLo jLo Lali^. .1 nnmll J| 3j5j ni^ll Ci'liaJI J| <_uS>jj 

L y^\jLJh\ Sjjs>Lii-a (jl liijj^ g-^J' ('•^Ls^l SjjJiLiJ. ja^jLa>j ^ac i_u-m 

ijj^l iljlj'' mil (j .Lijs^j ja^jJjJjLibO £ys Jjiiil (JJiil SjuLcuJI (j^-uLuaC 

(J ^ ^nL=JJ <> JJUI L^J Jjlii l^Lj* ihL*JI dlJl^ (J 

c-lj^ ^jfc 4j'm"jjJI J^jLo j^Lg-o CijL^ .4-i^jj 4 fl j -. i r\ dJLliSi ^2 

la>]jlJ s>JI^J j^J J£ ^Li-ua Observer ^ijjjj^I ik-o <>a i^ui 

^J-C ^_udl (^-iJJJ-o Ja^. II Ij^A^. < (2jI i_Sj t i t-i 1 1 j^ys i_iIU Sj^s 

(jU'O^/'^-K^" 1 ^ 4 * II (^^^^-l bj^a (3^5 ((.(j-^Ju-ill ^1 ^JaLtuJI 

^L^ t(J n< La (j _>il (j JA^».» pLujlo Sji^uIiJI (j \ \~\X 

La£ a.v^LuaSl^l jl fLijS!l oLuojLc- djjLliJIii pLjl ^jJjjj ^JjjjAJ! 

^Li.j — . 4 j i <-i J£ J^j^aj .ijjLc Sjj in i S^coJI isUaj JjJjI diij 

j»-toj 4ia i_i I t-ijj (_yaLu3j ^J3j j»-^J iSjJ f I '"J (j^ — Slj-al jl (^l^ 
jj&I jIj! .|i-uj_>il (j Sjilj Ci^J J-^ oH^H ^JJ^ <^£SjL»J Sj^ua 

.Sj^^jJI gajjyiL^ (j S_£j£ 4~> in 

Oil^ S4 >.i0:>.> JaaII j JaaJI <Aij£ !jj \ M \ p.Lc JoLi^/ jjj^i j 
jj&I ji».L ^^I^. _>lj_>J jLtaljl j2 .L&j-lLLj J JjjJ SjfLs 4jJ 

CilliC jLxLk.Li igjiJI tiff Q~ <_uJLul 4 ma'< djj^ jaJjli .Jj=JI JxLa-o J^. 

sUjii^l J-aC- i_jLixul J^j^- (2A-"-sJI J-o Ji,W II J^^J ^jLi 

jj Hi's n J-C- (SS' 1 '*' ' C5^' g^^' 4 m -i. Laj5iljja.| v^jl^ 

jUjI ^Lkixul ifljjJJI Ssj^j .ijLua^LI iois^ tSjz±i\ (4lmLuJI 
Cu^j ^JljS ^ <4;j^ J*-^ 1 Jlj-<JI <3! .(^ojj^^aJI d>^-ll (j ^Ijal-'ll 



I a as Alice Orgel Ja.jj! o^h S^^i -iSj^ Sj*^ 

jjl ^jli* „,* oLoj^^iJI j olji-lsJI t-JJ mi* ^1 iuLxuflll jl^aJ.1 (jAjij (jl 
4jjLxu£ SjLa S jat-ill j i_m m"" "ill Ja jCuj t^l jat-ill jl «gJL*j» 

(jiall (^iNLij^ ^oJI _>i^aS!l (jjjj >£^l <jLi IjSLa _>^l 

Sj^j^aj JajlI! 5JU. Jl SjjjlII j uWij j^j S ji-k ijd^ j i.m mim <jl 

JjLjjj <J ijijt-i-* LsLip-a (jl£ Lo^j — J^iJ^ J Lj (j Sjii ijij la-a. 

d^i^LijjJI (jSl <iUj (jl L&jli-a — <4j_£ J^i p*^" (j j^Lx-kJI 

.5 ja ,7ill (j Jljjlail (j* Sl0J JjljjJI (j SjcUi uSJaj jl ' Q_"\' <jl£ 

i(£js>SU £>\ jal-ill .-!'< 3jaj< 3ji^ ji <4;j^ (S-^ 

iU.jjjxi <U^aJ 3al-> lljfLa 4 >.i q a J^. i alL J^tu >JI 4_J Ji\ (jl ^a"<-,l 
(j *^ nj >— al i^i n i_s_^ (^1 (jl_j loLo^-tu^jjj^l 5_iJS! L^jJLtuj j(j tV*< S >^a. 
J jljj Ij^J .iaJJI (j* iLLall i^aJI j ji-T iaLoLj C_uj.ua «~m 
(j Sjc-LiLa j-SjS I i_a->-> I o i a ■» _' i_ s2jj er^' Cjlja Ull j J| Jjojjj 
.(^ojj^rtiJI ^j^^aj j5-J I 
jlS. tulUI ol>kJI {--uijj (j! l_£-_-! ^Ih'.nl Um-v dJj (> ^JJ 
J--3j3 j\J/ jjLa .1 fl'i i< ^1 S j-ik.1 (> l_U 3JU. J£ j vluKJI 

^1)1 — vljIjiJaJI dit .l-_-l j-i-li jl-a-jJI (j-o SjJj-=-. icj-o-a-a J^-a- S J---S (J| 
^jlll ( _5j-=-.'_!l vTj )_>-flJ=>J I (jc- £)--» <j — FCo ^i i*all I fl'jn m" -UC-lj Pl3 O-i-a m 

.ctuKJI ^LLl^ ^LLl^ <> .ctulill ^LLl^ (> «!(!-»<-, 

Sjj i o ' (JjjjJj Sjj^^ Sj j i o ' gr 1 1 Sjjjai II S j a U 1 1 £xi\£ SJLa. 
YO ^ jj^I i 4in"<l a3 (jl^ . 4jinll . 4in"'<n JjjUt .JjSlI S jaUII jy>h 
.L^jIIjI^j vZiljiJaJI (jja LLjj 

^jjJI (j ^ (j" Lilian — 2iJ^' vj^^" j^Uoj (jl^ j.ijLu'i!! idt fljjl 

j » mm <iii 7> J — Jjlj^iJI jlj'-^l v2jI^-S I (j 1 1 a "" ijLA^JI (j-a v2jLcLuj 

i^^iiu^ll ilLgj ClljLj-1 p o (j (jl^ .4 inft d^ SjJ inl Ixi jJU 

.Cllj'O^"'!! J-aC-J Jjl j^SJI (J-"i£- (j-a (jj'''all (ji-olil 3js.!j (j^jj^ll jiLlI ii.1 



j2 (jl^^JI |Jc jlXui! (jl^ (^aJlj id^jaJ LLn^c J^L^JI (j 

Jxutll i'iI-^J <iiaj^ v2jLj-ojj (j Jjj Lo£ Sjjs vljlj .4_lNLl^.Li djjil ^Lo-mJLi 
i^2j (j — 4_iiflJI J-1J3I ic^a^-a ^ya — «JLojaJI 4_*j|j 4 a 1J 

«.4 la-.. Jl (_5-*-o o u I "^Liss » J^jSj 6j-«-<ii L&jjj o irljj ^ 

i Qm^-iII IdA (j 4jSjS-> J-£ Jj"i~> IL JjJjI 41*12? lift £-a 

4jLgj (j SjL^I oIjj -j^-"^ SjjU. Lg-=-jj ^1 j^llJI _>ijj j-o 
j Col de Voza Jj£ jjli j ii^k SjjIj <jljj^/4_u$j 

^jiL vi^Illj .Mont Blanc ^jL <^y> Jl gjjjll Jj^kJI . 
^jill International Biochemical Congress ij^^l pL^j<II ^UJI 
ij 4jJjLc SjL^.| Sj^u"i!l o lillj d£j Loas (jil in y> (j |so3l 

Sjcl in n , i l^fcl t-i" ml -t-jT/^nU inf.l __>$-<iu (j-o j^bl jAi ij 4_La£L jj-oj /4jJ^j 

isLa. ale (_j_>i_u3 f-jll J-c- ioLLo i4^_lk (j "iLii lj_^.l "i mm (^1 JjjJjo 

i-i I a m ■ U Mijlll _>^»_aJI (jC (^jJalik^l U J -. 1 1 J i <1 a" SjJ^^I ^J-iu 

.jLgjJI Jl^k j>..A~JI (j^s Ij.A£.j lia^a (j^Jj LnjSo LojU. jL^j)!I 4aa 

^^ji j-^jj* JJ^i 4UJal jfl* mi Jiil 4jlU.S!l JLfl-kSlI 4 mmUj JjJjI ilill^ 

c^j^ l^ijj^a ^a) Eleonore Broemser von Rudesheim fJ a m-o^j 
JliJaSllj <(LjLaju3 Llal^x, ^ii^jmi ^ill Sumet Jumsai ^Lux^ 

mi ^o (Jl^ <Jjj£ jjl-C- (jl JAJ .(J^uiJI (j (j^lj 71 * J jl ^iaLmJI J^. j jll K 
^_to_a-o (j Loj ->^l ^.^- tu ' Sj-o dllA 4JjL«JI 1 -1 1 k <_>l/ (jnt-i Mifl (j 

.£_uiLill Ji^all (j jj^jja 

^jU* mm Jjs> iviilljKJI v^LSnLjlJI jl m-^I (j Ijj <4;j^ jLc- Loalc 

^« *t-~ .... ?«4jjjJI» (jna'i Llil^ lIuSj (^1 v^LLilill Jja.'i! £xi\£ 

i_jja.jll I Ojlf. liijj^ 3JJ=I 'lA 2 ^ 5-*jIj Sjjj^aj vIjLIjKJI C )o Mifl'i l 

jjSJ i^j^. in (j n's «J lj v_JLuj (_gl ^r^. i/lj ^jl v_i^j-a L^^i .<_JLtaJI_5 



La 4fl_iS-> jaJcj Cxi\^. ^jLfllWI ij-naji (jl Ci2aJI <ilJj J^jlaj fit- 

4~> jV< CuL£ (jjJjj^SlI j-J-^s I fl » "' ^ylll vlilji-kJI (j^a-xji .J-*-flJb diJ^j 

J\ 2JLu jJl SjUI (> (_>..< -» 11 J ^J^J! (j! iiUs^LJ (j£*j 

.jLk^l £;Lij>jl S_>i-k ^tj^. i^" < iikjla Sji-<iJ [^Uil Nl J-*J LajLux, 
(jc L$la J£ gtljj <4jjNLj SjiLk v2jLiia. JxuJ iajjJa _>li_>J £ J^-Sl <iU 3 

.^j^JJ ^L^JI _>kJI (> v ^ULi ^Uj ja_a ^ J oliLubl i^j 
(^i ^ ui_>^ uia^. J\ 4iLis| (jLi oLaj^Lj j <jjj5Lo S jo mil \j\ 
JxuJI Jl SJLujJI „utj a. *_i_>^.l 

iili Lgjjljj Lo lllLc. <_jjUJlll cuL£ vii\jJI dlj Jj^j lUjG mm j 

4jlx9 j iljlo olj ^iiawii ^1 .Leslie Barnett _>L JjJ Ja*!I 
-LgJ l^jU" L^xuL ^yjLtl j^I ^mim iiD. Clare Hall J^a> .^K j 

pi Ita Q~ JjI (iiaj^j (^jjSi v2ia-_>A.I f\ int I I JjLjj ol j in n ^il (5-i^l. ijj 

Jj3!il3jl Ol >kJI J CuSj ,^11 ijN! Jl ^11 Ljtjj .JjLoaJI <> 4^ 

(j ^,laA^JI ^)Luai_mJI Lljl (^jjjlii :.^m'<jLI iAjj^ Jli .lis. 4jjujJa 
(Sjoa^o 4jIjj ikij I^Sj (jl Sji^iJI (jl LiijI ij_ > aJlJI vijliSl 

JaJI 4 0_>^ mil ifljjUl dill Cxil^ .ikilJI dJ3 (> ^"iliJI OaJI Ijjjj 

.j^al^iJI 5JUJI s_>i^iiJI ji-o-^j <jl^ La-iic (jl <4;j^ jIjI cs-^' 

La^jl .-■ ■'■j l .j (iii j£ -i^-J <iilj^ 2 ■» . .Ul l I /j'j l"-^ I ^yjJI 2 a . j U 1 1 Cxi\^. Lp^J 
Jjin^. II dAJ jljC^iJ 4Uj^. mil ^^JL (J^^l (>o l^a.1 LfLoj 

jtnn.l <JI tfjJI ^LLKJI (> jikil ja*JI (jSl «*\£ Cy Y * 

J^al^aUl ^ 2JUJI Sja mil OjLil SjSNliJI 2U.-.II ^Ija ,7,11 Sjfli 

IjJ .«ljJaLi.|| (jl^ ^aJ ^Jl^. A\\\n\ I ii-in-.. Jj-oj •L 15 '- 1 ^?^^ 
^jAj J^jLo I (j •» i-^J l_s-^' Sj O mi l Jj-a 2_SjljLa (jjii (jl i_l a J Sj 0 m I Li 



v2jLj'n|j Sj-*J I j a mi n (^yli-ol J£ L^ji <3j^J — N MA j^Lc Jjitl (j 

.ilLWI (> ^1 j-a ,> Y- 

cjjLaJllI d-ij£ .S_>J»I dfc t> c iU-> n l^ajl^ f> (j Vs I i.ln i (^-o ^oA f> Q * a 1 nj 

jiLc (3-0 _£^!l (J^2 fl£f^ J^"~J' ^ ^ ° SjJ^jJI Sj a M I 1 1 O I j-vllj 

General ollpjjdJ a^lta II S ji,i<\\ ioUII ol$i£ Ul^ 

^L^j c^ijLi ^o (j^UllL .Nature of the Genetic Code for Proteins 
( _ r fljj .Richard Watts-Tobin jjLiljj V UJI ^Lj^lj 

LoLoj . 41"-^ n j&j liilajjaJI fLj^ll jdc j^J^J (j SJj-o-o 4-oNLc O^. ill IjjSi 
(> j^ju <USl dj_£ il^I f-^Jw (3c 

(j iloLi 3ja^. in 4j t-i II "i O^. ill ^^JLfc v2l2dl dlj (j IjLjjLxi (^l^ II 

J^».» : J^IC Sunday Times j-ojLi ^lalua iLi^ua o j-Cuii .jj-i^JI ^L»JI 
1 4^11 (j Lojiu (3|» r^jjjjj! iU~o cJLSj «.SLpJI Sji^i pLo!*JI 

S__>3Li£- gl^jl j-ojlj JLoi^.1 (^Sjjjii :J^j1jj — 1 q^. Kill 4_lSj J-» a" in 

4 a I" n jjl_>£- Lg-1 CjLSjK n jl (_yilj^!l J£_l 4_ojULo tlj LSj I oj i^Juj^-jj 

.-1 1 mil (3^j jJ B.llok. ^Lii. jjlj <G5L1 «dJj ,3 5 ^. " j ">! j3 . JLlLI ojjij 
c v,Lj_ > iaJI c^K Lo jdij djj£ L&dl J-^sjj ^1 gjlUJI vIjIjLjlJI dJj fljj 
(j ij^^pJI pL-ojill j-oj^o j «^Ls>j-o» LLj^sj j^j <3^' 6^^=*^' 

SjjNIj Si i^. II S__>i-al (3l 0 1" I ij\ iJjS (^jia. -c^T/ (jnt-i Mif.l (j j'S olj-o 

djj^ JLS .JjiiJL Cil4 j3 iuNlS S _>i-£i Jjl Cul^ 6JJa o ijljj ikij (3-o 

Ij^j — li^Mlj j>Jui Lo$ — V ^ ^ a m"ll 3yn'i viul^ lj|» :dJjJ 3->j"'i 
J"Ii. iulj^dl S^^iJI dawn 4 <L$K StjiUII j Sa^.lj Sji^iJI £xi\£ 



^jLJI ^L»JI ^yii ii-LjiJ! dlj (j (3-o S_>$-<ii djj£ <*^-lj 

^ ... ,„b .Churchill College ^ iiKJ I „■ ^ "L^j j3 (jl£ 

^ S jjLx£ Winston Churchill JJ» ^£1 ^j" miij i_s j-A J-t SjKII 
cijl^j 'V->^' (jaIjJI J^i j^iu jl mi* .no Cherwell Jjj_£ju*. Jj^dJI 

pLJjlJI (j g-ualdl ^yiiadl jj i^SlI i^l^ai ,4_uaj^iiJLa 4 jnlr , iiK pUujLj 

iiKJ! (j! j-clxu 4_& iJLajJ! dJ~ ijljJI ij (jAa j a3 <iLj£ (jl^ .(^ojl^ilj 

d*j (jiJ t4jl if-i^il 4 t-i^» II 1*3?" dlj (j£-i j»J .5^ » <o 4 "'J'*^ f ^ C£>^ 
4-ijl^_a| J_£ 4_iK_ll fLlol (juK n Jjslj '' '.'"I I (j-° ic.^- 0 ^- 0 (j-o U-i 
^jj| — 4 diOll di'l j^-mJI (jl <4-ij|j_iJ.I Cta n m Ijl 4 m ^ C-Lli 

:Jlii SjliU ULclsJLo (jij — 4 „n\< II Jl V UJI J-£ V^lfc! H 

Edward jji^ -ijl9 J l -J-"^' eta*- 3 - «.<j^j-*-1Ij ^^il^u 4jjLa> S_>^.» 
^nLu ^.l! ^ djj^ Jjjj-oj <j^j^' cjLp4^ia jJi. jlliol — Bullard 

JU .4j! j djjS £-Lk2l — JjLiJLi 4jKII (jl£ ^jJI <4j^JI 

t2jl (jj'^ N * J-C- (_g j" a j (^^ » ifill 4 mjj^Jl pLlj JjjaLua (jl Jj^jJ 

iiK aj-ac Hugh Montefiore jjj6jV\>a ^aUI L$j la", a 
J-c djjS Jilj Ij^J *;>^JS!I J-c lli! ^^ixi-^ iw&JI (^ .<j^£ 

tjjjOj"\^a C-Lfcj 4jl , 1 (ii -> (j ^ irij (jl (jj^J J-a"^l J-C- ~> j2 djj£ (jl£ 

jjC JjLiJLj <4 "ij'^ f-LiJ Jjj-ajJ ^LjjjI L^-lj-a-o ^jZ. ill ^. j 1 1 (j I»1j (_gjJI 

0^4^ v_JU= ^4>j <Timo thy Beaumont Cii^ ^ 1 >a ; u J-c 4ij,^IL 
Green Party ^A-^ II i_j3-=J J mo c5jj-=^ J li'ma ^Lxuj 

(^j^o I (] K 4 mi iVs II e-Llj 4flKn Caj_&-o-ij ^ j^u .S ^3J^ ^— J J^9 ^ (J^ 

ja^jlj f'iLojJI SjjLuSlI c^^jj (jl Jj2 L^jLuLuI vijjiL^.j i4j!^. ■ aJI V* 

.4^lk j djjS (jl^ Laait . j 4^jjj ^1 jli .^1 j 

f\ i^f Ij ilLajJI J-C. djd-uaUJI SjjLuNLl ^Lol^.1 jij(J S3CJ Ln''J~> 

^ < \'\^ j^djl/j;^^!^ (j ^Loi^^i ji2 (jii <i«-oUJi siial (jnU n 



(j jiLajiij^l J^. Jilj La^ljc 4jl J-»-<i" LodA-J. t._if^'JI liijj^ jjlc-l 

(jiiSljjJ JJ=> ^^Iojj ^Li^jL li^! liijj^ ^Jj -JjjLujJ! ^.LstJI 

.^1 

ijji j^iu 4_iK ilLaj (j£ '"'j '**<* I <iljl Ct-aic Lajjc i ° ui oil I £jj * mi 

(j^aa^ji as 2 ,„.;< II P LljJ ^j^LII JULi .<Gl3 ^jJI II ^ _/^->j 

(^-o Ai-Jj |»Jj CiJ^ajj ,. \\ 'ii I I Ja£ j^jja (j^ajjJI l.l$J ljjdi>j 
j 0 ^A, oJI (J\j <jl£ LI — 3 mi lis -SjKII 4_aL*JI JjjLLuaJI 
i 4 i K 1 1 (3 ^j^j mihi tj-o-Q J^J^ l-^- 1 QJ mi ^ mi S^J-Q — (j- 1 * 1 -!! 

J^l^ cj! ^ S j^Ilxj l*C i mi ujLL^JLj (3^jI j-*^I t^j-^^ -0 ^-^^3*^ 

J ' aj (^1 J-olj . J-<5i _/Ouj f-Lij jlj Jjj.lLua (j S^jLiLo 

^jjj <iiKJI Ji.lj UjJ j*jlj ^^J-J-a Jjj mi ijUj-UI (j o^-ail (>o 
t 4_i_4uLLo 5, \ i mi i_sl^vlil ^ j Cj I i"i 0 1 1 4_>Lijt_i SjLLi-o ic^-oja-o 

J-c ~ I ■» U 1 1 JjLjj jja. — SsLtu| 5jI ^jc I — <j mi '^Li mi 
.jljJI J_c ^ -"^ II jIjju (jl j j~ '2 . jJI sjjLu^l SjjLo 
Lg_i ^~ ... * ... S^j-q CjS^ * "' I 13 a ^jl Jpl^ ij^^ 

jljJI jLjjjl ljj& £-°,3 t^JJj^-ol^ (3 (j^j mil! (J -0-0 -A-^ 

tjjd mi Up! dJj Jl ._fl i^iT .4ii£ _>j "^ ia.! <^Jj LjUaJ 

tlj\ l~> \\ (j 4 mi m's II frl it-if.^! Jali (jjJ-iJ (^Ijj-o j\ n iri i) 4ja.lj-o 

il><- nl Mit lj j^j^jJIj jj^-jlJI (jc 2 Mi'it lj (ijjj^jjliil I i^ijl ("j^-l 
\YY 



Sj-OaAJ ^j^jLii-o (jl [c-LW}!l (jul-t n] j ■» (7m ,l2 
^Ijli! (j I-miAiIL ^Ij ^j5i Ii* (j5U ijjlj.1 £^aiJI (>a 
(jj j-OojlJI (j_>SJI (j-o ( _ s jLjJI ' Sk-i'iII (j (4 (ii iVs fill slLoiM (jul-t n 

jsSlI J-c. 'Cyj^j "■" 3jKJI el i^r I (jAaj (j j^j "' JLaJI 

Jil^jj J-*^ CSJ^ ^ ix"^ <jOULll jiL*JI ^yla. 

(jxulj^J! (jl JLSj .4_uaLi. (jl-J-aJ jUijIj-aLj ja^jlj S" ■» n J-C Ij'ir* k-i 

(> ±*J (jji5 (jis .l^jJt o^AAii pjkjcj <ui (jail j 

■ ^ fl"l^aLa~a j^a_iA^J (j^&jj&Jj ^ 

J-ojaJj (_jJ-ll <4jK II (j i_i ici I (jc (_£jljj£.l 4 xjpii dil (_yC-l " n" (i ll 
.^NLII dia^l 

t^l i -"II j^» i -I l"*"** II ^-i^lj (3 (j^L-t^^l ^JaJ 1 1 i u^g. <J-tu ^viu j^j 

«.(jAj^&JLlll £-0 

*" J a ? a ""11^ (J? ' II '*"* d ••• II f-Lli Jl la II 4jjj jiJ 

jjjij iJ-oIj Sj^. Jl 4 (ii m*s II Jj -. jj (jl (> S m II p'^Lo^ll SjjLtu^l (jjs 
•^Ji ^' V^JJ -Uf^ Sj j.dSn (jjii (jl (jjj 4 j^unU t2il jl.dll i^LLa 

la m (jA^j La^ ■ .HUM cllj ^Lc 4jLsl_&ll Caj_&»g_ij Q JJ (4_i^j_ujlqU jLa_Q 
£-ua>ll IjjSi dilj £-a .(jliaJLj Jyt-oJ ^"^-^^ Cul^ fLUuJI J-uai (jj .4£j-G 
gjLa. 3 ,n m< || pLL> Jl vljjl <4-jjt-W(in 4jj_u^ (J| J^a-ua^aJL 4jL$ill (j 

Jail (_j-SJj a' Lfc-iL^- 0 3iLjjJa icLii| ^j^iiljlj -iiKJI (_s^ljl 

4 t iAj d*j <4ij^ J^?-" 2 ' -l-Sr? (jj^L=JI (j>S-ll Jl 

.«v!jLo CjLs Loll (jl ililjj ijji j^au 4 .K I I .jA. a 'iL-aj j^tj^-l 

Lcjj J^; cuL^ cjLkiJI (j «^.jLSJI jStIIh Jl ^ijj^ SjLui| (j| 
(jl 3„\i(i^ ja" <j Iaj j3 (jL^ <iiaj^ (jl j^iji < J-i j-Ouj iijLAo Jl La 



gjjjysKj SjjLuj^!! 3jjl-cu=JJ ^-il^- <jLaj £jy il2-°Lc- J-*^ .^A'-* j c 3-jjJI 
^I^jIaj JLLa J^Ail iLiLu^ J^I Cambridge Humanist Society 
What Can Be Done with the S^LKJI J*i: J IjU 

f.[ (si ^ liaJI d>H <> 6^) jJI J^ 1 t - Colle g e Chapels? 
J^. Ij .^U.Uuj oLoLa^. J| L^Jj^aJj jilj ^1 (E. M. Forster JLui j^i 

i-m'sj (^ji SLil^-a 4jLo I_jji3__>£. 4jK II 4_tujLui2 ^1 4-*jLiu £ij<ju dilj 

What Can Be Done with Dr. J^ii ^1 IjL ^1^ ^LLo 

<jjUjIa (j (^ujjIj J| ^^U.^1 ^ v2jLuaLua2 jjJjj^ J-^j^ .Crick? 
IjU. ^ULo (Aij^ ._r<< (jj .^"5^1 Mill j d jlA; J lijliLa 

Varsity j\\ ,. u li ikl Why I Am a Humanist? S^Lu^l lull j-ul 
(^u jjLaJI iiliJaJI eL^I v^JljJ S_£^!l ol^lmJI (j» :<ui J^jIL 

S^^iliLI ^Lo^l j ikimJI oUIjjJI ojj .y^JI y^JI (^SKJI 

^'j nijU iUJ. i_>Lki. J-C Ijjj «. JLflJa'iLl (_JJJJ (j^ua2 Jlo jdL*JI J^J^ 

£^3*11 <iLj£ 0 ^-;l W. H. Thorpe v j^S <jiul *L^1 f-ILc 
jjs,L1^I J J£nL1I (> <uSl I^ki ,ikli|| £>ia> J_c Ujj)) :"h\2 

«.3aj^ mi LgjI ■iS'rlj .Sj^jMitl ^ba'^U ^Jla.! *s! Li! .(jii'wilU 

jjljjaJlj i—sLi^JI ji-ujljjs j j it-i-i. v^l_jixuJI (jAjljJ (_)Asj ,l2 d-ij£ (^l^ 
jJlAj 4j£J USi <1^.NL1| ,-, Nl I I J| t.jjSjjj 0^9 I I (j AaxulIIIj 

lj| i4jjjjJI (jjjj a U 1 1 Jl„u" lu^I (jxij a U 1 1 Sajjja. J K ni l jKjjI bjjj^au 

£yLLl <ul La£ .iiiLui)!l <Gha"»<i j <JI 1^ „Yn ^! (j^LL^I jIj! 
^jJI j^jlj Lacj») iiKJI j ^L^dl JjLjj JjS Jjj Sojj^. SjjLo S^Lua 

(jAsUlj ^Akjual La (^Lcj^u (3^-1 i(«JSLj ^ l>La£. (jjill (jj^SlI 

Oii-I J aj a J jl 2 . U j| 2 SLjjaJI Cta i "^ 1 LaJ^Lfl '2 .\ l ...'. N|l I )j ^ 

l l>^lajil jjtl (jJiijj (l^ia-a ^jjUJI ^adaJll {j^i ^ 2jLjJ| 

.^jUJI 



j^l Jjii j^Su iiK ilLaj (jc SU*i jljlc^Ll Ijjj^- <4;j^ La ^ 

g-lla I La (jL^_a <gjL\i Sjfl inll vi)Li_ll Jjjuoj »->_>SJ <Gjl ■» m ^?-J*^' 

pLj^I jjioo .il^J^ JJ ■"' <Lujl ntS II £_o (Jlj^a- (j J^ai-jJI ^jjSi 4_iJI 
g^AJ/U JLcujLo ^J5l ujI/(J"U inf.l (j ni^a (j <il>j£ v2l£_^S' 

jjijo^. oil c>3^JI dJj J±=» aJ cs^JI .Marshall Nirenberg 

^jILjlJI j^u^il ijl-iJ -S-*j .SjiJuJI <ili J-t Jajiil I q <<\i\ i-iaUi^l ^jlll 

S ^-iL^-G ^^_AJJ\J C?^"^ ^Lil 4j^lj_J 4-3UaL^. (3 4_1J_A_^JI pl I O 1^ 1 1 

(jj mi I mho v2jLo (3^1 II l .v2jLcLSJI (j iLiSj \ 0 LjjJ-a 

g j»-tul i_sLual (_j jJI iiliij^ Jl S j-OuLija jLii.^! Jlls ijj i^i^. II i^- 1 (jl^ 
^^jj/u j-ut-J Spoilt iiLgj ij Lg-tul^-tu 4 inl-^. (jj^^^ ' i" (j-o fLo^jjl 

JjSjLhII (j jjfl mil ^r^c- <io-«-o (j OS 4j| ^j^i^-i j^Jc-l .4J13 La 

(>a ^U-.^.lj ^I^Aj National Institutes of Health 2^ I^UI 

JjUij ixoUJI Hninjolj J^JJ ijljJI (j L^cJLi.1 ^jlJI c-dLoSlI (^Lfljl 

jljl Ijl 4j| ic j^uj <^Jj-llj 'jLvLLl <_JJjjl (j v2jLijjjj-JI JjlivJ v^jLojjj^aJJjJI 

Jjjjj ^La .4j| jS!l sl>a.l ' (jl <^ JjtAj (^1 

Sa^jI jj 4^la (j Heinrich Matthaei ^LlLa ^ _>1jL5> 3j II ^Llj 

4olV<o ifljjJaj 4j| (j| jSM (> 4fll"i^o jLiLLLi NATO jjUJI (>a 

^ 41JI2JI 4X.LJI (jj .L^llM (j jcLuj ^1 oljjjjjJI ^1^1 . Lou^-J 
4^1 (jl J f l^",„l JjU o3 ^13U jLit/jjL YV 



cjuuliJI Jjoj ^jjj Jj^I j^aJ!) .Poly-U Jj-ujI j^aJ! jj.*!* »2i2JI dlj 
(jl^ • ( _ r aiJI il^j^ Jf^ JOJiIx, v^Loj^^jj^JI cuj£-s (.<u| ij 

^1 — ijJ^lj S_>i-<iiJ! (^1 (>a Ci2dl dJj (j dij£ J^^J 'j-^ — 

.Cjjj^! Jji»i Jl J (^Ul *UUU ^ oJl «<d£» Jjl 

tj-Qj"" '"^ JJ-*J-ai .<Lljlj ,_^C J ij-'jj"" '"^ ^IdaJLtuL 4j_>^jJI 

f»j-tt-ri — uj^jLuSII lift (ji 'Lj^ mil .c^ijj^\ jjl*2* JjUj Poly-C 

(jl^ — Lgj-o ji^-tu^jjjJ! 4 L° 4 t-^^Laj ^\~\ 1 1 4jI (_jl J^Lj CjLaj-tu^J-i^l 

J.C. S_>l_ai| Jjl (^tjLaj ^A-ij^j jLualjl .JjjjjjJI ijl m*^ idllll 

ilo lijj (jJ^^I *Ld-*JI Jlo l^ya^ual JdaJI iiliJaJI *Li^!l frl nlr. (jl 

^a.ULo ^ ^AAJj^a. (jLljLo (jjL*J-ll (j icj^uj l.lji -iff S mm oil ^LojAj^ll J^. 

03 (jt^ fLi^ ^ ' Mar ianne Grunberg-Manago 
^LoIaI <u^>i -iLcIj iUixua 4j| jS!I JjU" Jjua. ^jJI f^J>j)!l ' Lou£l 
(jjj ^ItVill i^ul jj Jim Ofengand J\ < _>jlj jlX<J 
dljLo ^ nVil Loalc- Jj^l (j-> j \^S^ Jjl^> »j • ^r^A-^Aj- 1 (jril-^ II L'iLLJI 
Ijjj^ j3 1^1^ *>Ij^j <_JU=, Jej^ 1 JI Mark Bretscher j^jj 

4 S la n 4jI^ (jl jT (j^aLa^.1 ij^^^Jll ^^jSiLa. I_jjl^9 hJjjjjIjjjJI JdAj-a i^^^l 
La (^Lcj^uj .(2^Jj£-LS (^j-a Q^I j inf , I Ujl-^ ^ it-i" (_jJ.ll dJj 4_L.aLi. <(_5__^l 

(JjLiJLi (3jjj"j-^ Jj-^Ijjj <> li^l ai„,l„,ll) Poly-UC (j! IjliSl 
^o^jUl Llojis (JjLlJL lajjJj Jj^Ijjj ijjiil iimLJI) PolyUAj 
SjIjj^I J^LslII j ijij ^.aH2Jt pkto Jlj Lo (jU .SjJjjjjJI ikjl _>JI j 
j Severo Ochoa Ij-^jl jj* i\ j g^AAj^A-i Jajlx^ iljja^" J^^l 

\Y1 



SjSLJI 



I.A4J3 i4j| (jl jSlI vZjIj-ojJ^jj (3 J ^ ^ "' Ijjlj Ij-^Mjl •"•^JJ^P 

4jusL^ 

4 K mi n (jl» ^^Jij liijj^ <_u£ .^rj-ij^j 6ljJ Lo JLa£| <j £ JtJ-^l 
(^jJ! <_> jJLc J! La J _>aJ.I ^-^"11 jJLc (j* C»a. _>i- 5 ja mil 
^1 S^aXJI oIpLcJ^I j Jinflll LoLi-a <Uui: liLjS (^ «.<j^L", 6^ 

JjjjjIjjjJI Jl (j^jj'j 'nil 3^> JjJ^jJI (j A ni . (jc 4jaJjLiJI 

J-C. JJJI <ilJj f*j3 l^i-Ij .(IjUl^sJI 4j_<i 1 ", 4jjLxlj£ SjLa (IjijjjSllj 
lj| j^jl^. i^^iial jAn% (J^ f^-^ Li">_>iu Jia iiajljLa SjO mil (jl 

j^Lill Lijl <^i;j£ 6^-°lr? 6^ ij^ 1 ^ i3 v^jLijNLj Sac vi^jLiij 

^jJI ^yh\ ^j-OuJI {£ijL*.jAXQl\ (j 4^12 I'll vZjIjlkJLi iijLLa gjLijJI 
jjlll oLijj J - " 1 ^ C5-^ iljLaj-a (jjii (jl i-i j Sj O '"il l (jl g-'Ai' L° ijl-Cj%« 
.iiiLc. Lgjl CiJJ jaJj (j-aj iLj^ijJIj 

The S_>i-<iJI 3 K m n S^^-Sll <La .^11 <jl,>i*j ^LLa <il>j£ .-m's 
4^a,,_, jik^l <uij .Recent Excitement in the Coding Problem 

^Ltalj^l j^ac-j £ j^ullL j> m" ^jlll S_£j£JI l><ijjl vZjIc-LcjI pjjfl* «4j_»_u3 
iLgj-a ^jill I t-i (j <il>j£ <iLiu .4 a 1"-^ 1 1 v^Lj'iLjJI ^yla n J^a. P^^giJI (j^aJU 
(jl jS!l £-a US 4 JaC LjNLLJI (jjj tVill (jl id _>4i= \3-u1l 3 K mi n (j£J 

f, iVim.H ^ _>ll J*L*JI (yalll Jl ^jJL) 6^ 'J^UjflL. yA^ 1 -Ssl 

vt>a 1 (j jj£3i! P(_5jjaJI SsjLcjl (jL^ .4lj-*-a iijjjal (jisLa^.1 £a J=lLs J-aJlj 
j-a .£>ljJ^ jiOC vIjjjI OS — jiLc (j L^K J^."i hi Lgjl ^jSij — CiLu^jJI 
Sjiui ^jjiii SjSlj^aJI SjiuiJI (jl ^jjSi ij^-T <JLsLa ^^^jl <iilj 

4_ilLc^a tLa Lc^&j 4 a iaj a 4 j lu < i a « j U « \, i « <ijl^La^a t 4 La I a 4_ij*ilj 
4a iS^. II nil (j 4lcl__>j diij^ v^jjI (_£_>i-! Sj-a (j-a u JLflj jl 

.S^bdl cU ^k^^ll (> S JUJI 

Jajixij 4liu3 iiljJaJI fLi^ll Jxuus jj=>2 N"\*\Y JaLji./jjIj;^ (j 

! j a in* in n igajj-l_aL^ ^a-l^axi (j JJJ^- (_y^-° JJ. J*-"lj (J^^ 'J^^ 



(> i^jia Js. ,Addenbrooks Hospital Saj^=JI (j^j^lol 

(_LaL*2ll jjjs ^jJI ^^-ojjjjJI j^k jjLkJI jLuj .Lo Lcjj 6jJa II a^.w II 
fljjj"i! dlia> (jii |Jj JjSlI i^-ui^U ILs i«^jill» j 

J j ifi~<. v^Liik jl 4 jn mi j jjjLSj jl (jLaJ <iJLia> <j£_i jiJ .Jj^ ^U=^j 
.JajJ.1 ^fjljfx, jLU j 'UjJjjj Lo iujljj pLoJjlJI ^Lklxul .^1* J^. 

(jjjjjj Jj jJjII j^JJ (jl (J Qj "i! — Lajlj ^JoljiLajjJI — (jxuj^jo 
jLl/jjLa .jjsjLuj jjjil^a <4jj£ (j-° ^J^- 0 <j^ CS-^' <Sjlj)!l (j nU n 

La£ La^jSl (jjajjij jj^j djj£ .Ijq mij ^yjjJ-l ^LjIs^! Siill ^ jvA^ 
<o2JI Ha j IjUaj^ jjjj (jL^ c^oJI (j^j-uijIj Lai .5j^_LLI (jLuaijj "^La 

.JjjjLJI iiJJJ (j£- Sill I (Jl v±>,A=Jjj Sjl ■» mm Lnfl La n (_L=>. jjLs 

^ (> ^UT oaj — \ MY JjSlI <jjj^/ _*>£l ^A j 

^1 vZj\aJI (juAj (j jjjiLjj (j^uuljj djj£ -O-^J (juluj^LujLa (j 

iLaLaj Sj^Lslo jLi.S!l (jij jJ .i_iUII j) ^jLiadl ja.Lt (j J^jj SjjU>. IjjL* 
i— si mm'CI j^a. IjjjSj <ilij£ (j-a i_iIU ,l2 ^jj-o dLa. <jL£ JjjLujJI ^LxJI (_j-a-S 

3j<IU ioj^mJI lM <> iLi^kla oju <jl£ <t£! igj-iji! cJ^JI 

(j JiiJL. LHacLu ^1 ^LiLJI (j^)) :^Ls j jJI ^ ..iLi ^ fi> LiU 
vluijj ^jlll ij^KjIji jlJIjjj (juLu^l (j L^jJI J^ajjJI 
(jS-0J jJ Lo^ iSli_jJI JJU ISjI gj-aJ Jj>j SjjLi. (jil ((.^l^cl 3 ■» Ala 

i -i 11^ d^Kjl ji (jl ^ .Sa^.lj SjjU. j dljLi^l (j^al ^ oil SjNIj ^ jj^Sl 
(Jj^jj SjjLa. jliiiijj ^^ji Lgja-Lu 4 K in 1 1 4_iajjLS"i!l d li. Loj ji Si t-. II j^S 

jjjli^j (jtu^j^ ^-1 ) a ^ II SjjUi. J^fl Cj ) Lgjl^a Lai .pLs_a_i^Jl (j 

(^iijjJI jLa. .LLa.Ltu Ij^i gajj1_aL$ j^ai (J*^- La-a i(j_Jjjj-JI Ln(j Inf. (j£. 

I(}m-> .-m.^! is (jL$ <uU ^Uj^l J Jj^ SjSU. Lev Landau uiJ 



,j a"-<.^!l j j it-i-i. ^tVi mm j»Jj Sjl j ml L ojLa. sl_>^. (j-o gll (j * 
.^jSM j SjSUJI John Steinbeck d-ul;l3 »■ (j^. jUj .(J^jl^ 

j^W.1 j^l (kJJ — fL^jSlI fkjj dJj jlS .fLsAu=>S!l Ja.t (> Jj^ 

pi j-OaJ jjn-^ II j^IjJ Qiftjj <^l » taJI el j^iiJ JLEjJI (Jl j-ujLs — Ij^-J-o 
(i^a_^a. "iLojJ gJjJI flj-OoJ ijj n Mil l JjL^ '-Mftjj <L_uL^oLJuJI jA1i 

Ijj JjLiJLjj Jjjj (jl <iLiij J-c Ji^ dlla> (jl£ .LjL-aLiiJI Jj^ij ^Ln^." m.^I 

' Si/iVin (j (jjjjiilj ^ JLuajl Jjj .j-a^ll ji-l (j'i*s Ijft (jjj^a. t-i m J^i 

ijaJjl ^U'im,! I jl e-Laih) : JUI £_ ^jiaiSlI j 4;j^ <uJI ,_m< « . Ji^JI 
t> t-i m i 111 Ij ^us>LmJ.I vIjLsljSjj (_£jfiLuaj (j-^a-cjll oL»l i^^-fl-*^ oiijj 
Gairdner Award 

jlJ^^jlxU Jl Lg-Lo£L 4jJjLc liijj^ I— la Ifll (_yjlj.ll (_)J / J-LAS_jj (j 

g-nal^JI (j-o .Jj*s!l (j^jl^/ j^uiJj (j (Jj_>j SjjLa. p I mm (JiLa. j j ii^^. I 
<Ul ^yla. i^Jj^jdl Ja^. II idJj J| Jjusj jJ 3j< InU <j5>_>£ (jl 

Ji^JI oaj ^1 ijjlil jj .dJil (> iJla.J.1 (xiai: Lait "LlS 

<Ulc A- j^ulJI (>o jJUl Gustav >_il2xo_s^ dlil JjJjf o»nU 

m ij SJLtuj f-l laJJ (Jic ^J^jj CS-H^J (jl^ CS-Jt — (j iM Mi'i lji (j nl-^ -j 

iJ 2f\ .UU Y£ j^l (> iiJUl Desiree ajjjjjj S^Jidl — Jjjj 

(_yjj| iSLlajJI (_^c liijj^ i-m'sj ■ I J la a. ^ajjjj^o (jjj^ijljj liiiilaLltu (j-a J$ 
.Jail (jl (^yjcl t-M miL (jl^ Leuj ^AJ^-J J^ail Ijj5») r-Luj^La. (jKx! JAaJj 
bjjjba ol-iS"ll f-l mh II Jjlj .4_aLol (jjjJLaJI (j^jjill^jj LiLlaclj «.(jn i mjljj 

Cijl^j .L^Lc N N j-ojlJI (j-a jjjj cs^' J J -'->^^? p (j^i^j-i ^jAj liij^J 
.Sji^JI (jc JliJI ^1 j ulsj! (^1 S j^UJ.1 

(jl_jl*j llj^ j fl j l"l LL-aLjjj (_joj j^yj (_yp' Ofiljl jiL»JI ilL$j 

^j^JI ^UJill The Prize Winners SjSUJU (jjjSUJI 



.Lord Mountbatten <j^LlijLa jj^l yt g^UjJI ^aLo <jl£ ( 4,„«^\\ 
iL^a J j&j <iLj^ »-Luaj JLLa j Angus Wilson Cjj^iJ o"i^ 

■.The Queen Ij 

f NKJ! j& jliu&U S j^LJI 3 ; .^ Al l ^ J| ^ <ul 
^ULoj, i^AJI oLJjiJMIj SlkUJI jliAl J£ ... ^ojUIII 

Sj-^ ■» n Sjj-uaj SjLjllI (j CujjI ^J'iLli^lj J-Ajll ^Lalxo^l 

dLjS jtu^l Jia J^j jiSl La Ale ,*LuJI 3^w,n L^T 
^ifc . - j j 5 1 1 ^ 4_ij^jJi 4_i_cJ_*_l I ^ I * jU>\M ^ Ur l \ -w t \ 4 f , 1 6 j 

jlixuSllj .jKAl jijiilj vj 1 ^ 1 Jl Ji^ 1 '4>j* 

JjO^. *}! i jJLojj (_jjJlj <4_ij~>" II "GLija. (_>uj£ (^jJI j*' I 'J 

.^ju^ j>A la J£J ^ <J 

<j£-al lj| (jl^-a (^I j <J Sj^a^s <J jjfl l\< <4j_£ jllxuSlI J-a-uiJ ^ )) 

(j* ajj-«iJ <uk. JiiUj (jl <4jj^ fcl La3 ml diJj (jl£ «.idJj ._ri-^"i 

^jl^. i<J Jilaj (^1 v^iLaJjilll J£ (jAs^-ui iJlllI v^il^aixuJI <jj .v^l^ixuJI 

4j i^-i-^ ni 4 >n o*< ijj_>j ISjI p"flj <-^j^ (jj. (jj-^jlj Js>^J -^j^ all oL^jjJI 

SjlkaJI SJLuaJI ^LaJLa J^I <j* Howard Morgan <jU. j^a jj\y> l^a-ui j 
<d ^JlJ djj^ (jnUj (J . \ *\A • j National Portrait Gallery -Uj^JJ 

liflil^jll J^. SsjLSjj^sl <i^-j i ._iSl q^jZ- ts\jh-\ La vliSj (jj .Sjj-ua 
(iiajj (j uj mj ljj ^!^» J-ta-jJI j»-tul J* 1 ^ <(< -^JJ^ (J"J 'ii'tlji ^rt-tul) jAj {j& 

I4J ji^Sj .igili SjJ^ L^I j_>3 dLj^ (jU .«Sir Francis Drake 

I OA (jij .JjAsI Jj^^-aj Jl ituLa <La.La. (j ^21^11 (j (j^jjj^J «-Lai»JI 



jilj .Rodney Porter jjj^ ^Jjjj Cesar Milstein ^'.nL jIJm-^j 
John Sulston ^ji^JLo ^y>. 3 John Walker J> 3J j^jKj jjShZ 

.(_5^>iijJI jij'in II (j <LjLkjj-JI JaL*J.I (j ^rt-J^ jj-^? U i^l 

(^jjjjlLj jjj-ajl ^j^jj-o^I aSlllI 4-jLc-J jl ■»" ni l S_>^_<iJI <ii;j^ 

:L^ii iSLkj jJaj .Edmund Wilson 

(^J <uSl <G5L1 (j^Ljl U-^ J^. ^jfLiu <iiij^ (^-u (jiijl ^1 jLLuftl 
: I <Lojj£JI jiii^cj l!>^ (j^ "* ' 

(^^■^ Ml J^j| 

Sj^^a-Lci (JLtojl 

^jAJlJI j j^$kJI 

f.l ,7,»ll jt, a,u^ aui 
j^LflJj^ SpI_>1 

S ^iU~a f-LflJI 

(JJJlL^-0 4_tuljj 

(J-ojlII 
JLLa 4jK 



jL-^J v UjJI» 31aa> isLil oaj isLkJ! Ia>Kill d>h^l ^ J^) 

J .oljUJ| ^! IjQjS L^ii j-Gjlj <iLj^ ^l^ ^1 f.LjS!! v^Jj 

dUj Lj^ jjjUJLaij Leo Szilard jj^j ^Jj 4>j£ ,_yit U"U ^U. 
Jonas dJ^u, o^L^ i> Warren Weaver _>ijj ^,>a 
^ f^Laj Ij-xi^jI — JLaJ=.S!l JLiJ ^li) Jj! ,_L£&I ^oJI — Salk 

(j-a jljJaJI JliJd^. ij 4 '" '" jj dJ_$-iu (^l^ -^-^ p'"* .' "'(3 * ^ Qyj* ° 

o^ia- j <La Jolla j Louis Kahn <jl£ p_>o.^" 

iijda 4J IflWin i_yaj J-C Lu Ji? iJl£ 

dJj o^jL? Ji (i <pl* mil _>i.ljl <j>i-<^ j (j ja n.ll 

fc^-c^ 4_*_s^Lo J^=*- cjLj^j vZj^j^. j^jj ml Lo^ * Lij j^fl_J 

Jacob ^ mi jjjjj yj^j? - f fl'.'.' <j-° 6^ ui^' <l£*a21I p^LajJI <j-o 
.J^ jjl JjJj Bronowski 

SjjLa. 4jj iii'i Jx. djj£ Jj irt^i 

J J I S 1 1 vliSj dLiiSi < ifi l ^^ia. .Sj-a Jj}! JLaJI j j mmo 1 io I jijJ 

j Jjjjl 4l^k iSjLUI I^U djj£ jJj^ N MV ^.U jj .4^I_JI 
^JLil U^i jiLc (jj .Mini ^yij-o jlj-l=> » i^ll LjjjLxuj p n jLkjs 

J^l j C^K ^Ul) ^ f l jl> i^LjJI J^L° 41,1 SjL^ djj* 

(j s_£j£ 3Sjj->, <Jj tjiiUi (>a v'^?* -jy^ t- ^ ^ ^-s- 1 '-" 3 - 0 

^Lo Y' jaj JJlj Jx. jJSj ^1 .(jj'-^M,,^ (j Suffolk d^ij-u) ij_>l 

.Lisjl ssLjLiil ^jill jjjj (jl '-'7> j 4jI ^j'jJ-l £.^1 ^-VJ •2 a ^ J ^^ 3j^* 

ii.uaL^ c^JUil N*\"\£ jj .liSjill 4lsaj Jjj^b 

Sparkman and j'^aj",,, jiT ^La^jL^ jljJ=> ^ UjS £V <J^k lilj 
|JL«JI 4"m<Io j 4^,^ (jl^ .ifz'wz 2 Y ^^-a^j Stephens 

o-=>jll <Giampero de Mayorca l^j^La j^L^ JU=>j)!I 



Lgjixsj Capri _s_>jI£ j ^Lii JjJjI i-j^IIx-I Ulo ^Lc j 

c>\z 3 ^jLSJI 4 aK" (3^J .Rodolfo de Sanctis 'i Lu 

^Li <LcjLj IjL^-f g j 1 aj <jl <^jj^ gW\ mm jiJj i_.it <<-i ISCjjjLo 

jljJa (^j-a IjJ! L2jjj (_$JijLu\j ijiLc jjj-o __o Kiwi 2 Y (_$^& ij 4 <j 
pLux, (> <*__!___ ,£ye of Heaven pL___JI Bertram (Jjj_>u 

.Bari ^jU 

LijjjL^ ^jJI John Gayer Anderson (j^-ujj-I jjU. 
^^.i^iJLj ^iila sL_. jjU. (jiiU. «.Waterbeach J^l^Jijj _ilLo» <t_L 
ciiil t'i v_ja_. .Fens j>ii_ j £__,L__! <Jj>la j __Li_ijJ! Sj_-»_-aj 
.JL_J_.!j oUL>_-_^ 

i-i a j — ^-6-^" ^"La^r-a- 0 jiJLc (^jjl jjSij — (^^-"ijjj! (j^ .4-sls_j-" 

j^ya _x.Liaj <iojj (jiijjjjjjj (j 4_i_>ILll SLxa. _i i <l" LoAiC-j iliia. CIj'SI a ^. 1 1 

<GLjj^. 'in __jl^ ■(jn's lift ^jj^a. J^j- 0 (j ili^ a^. II f> itVi" (j _>i.l (j-^a. 

tin l^jl-J <^ii_£ (j^-J .SljJlll SjjJjlJI JjJjI L^IjjLLa 

<^ijj^ f «Vtl .Lo (JiLa. pljjl I J m__C jijAJ (jLojila A) 4_i^.L^!I ^jjjjjjjl 
_2jI '"jl'X? Ji J j' £-^4 O^J "^SjJI (j u->lH j> 1 1* j I^jj '_>aJI jaJLc- 

jjt^J 3'ijt n Lc.L__3jI (j'^'j (jl 6^^' Q^t i j v_jL_iill JLflJa_l 

■ ^1 i'i l"l mil SJLs v^LliU (^j-a IjjSl jjLl 

oL-jj-oJI ij ttf C5^' Sill J-a_JI 

(jn's Ijtfi (^jj^a. J^j- 0 C^l?^ (j^- 0 - 0 "' 1° '".'^ iljlj'ljt I mil 

^-k\jLjiyti\ jL^a. ^ 3"it_i'ill ^^iixu^lj p_s___a-L 4-*jj^!I 



(Sl.ootl oLuiftl ,> Mike Oldfield jhijj d^U Tubular Bells jL> 
liiij^ gljj (jl £-oj -jSl ^ mil \h 1 1 (j (jiujJI <_>l_/vi "LpLj Jj°"j-j 

(j pLulil JjA-i La SjLc d,L^ -J-o^Ll p"ifl"il JjJjI jjLjj jjj J.1^ 

jV^o Jjlall jAxuaJI gLl^ "-^^j (j lis. Soj-x-uj idj! jaJclii a^. II 
:ljja. 1-1 miMjl ^jlll (L^.ljj SjjjjLLoj) 4j j joj^_uJ Sj-o olj JLs «.4jljII 
4 j ia j£ iS'^Lc ^jSj <jl (jjJ ^Js^ L^?-J^ jljj jlj-oj-ml Jj a * i'I'K n-i 
<L^jjJ 4fb_>^.j 4iLijlaj pLtullI JjLij (jl^ lj-& £-aj «.(jIuaLgJI Jx 

CiLicljil (jc liiAJj .<J o^^-l (j^l j J^JI jL^Jjl 

Sjj i <l 1 Lxljjaj Lajjf^j L^jjja. Luuflj <JL-o (jXaC- (_jj'^-ll CjI J&j^ '"II 

j^iJI i-i ■» 1T1 ml ^jlll tl i2jlf-l_>X^!lj iIjIj'ij" mil Ciljfl In £ya j»X>!L) 

J.C lluala Ssjj^jJ JI=> aii <^ J£ (j 4jI_>j dj_>£ P^jL^ Jj^j SjjLa-j 

&LJl jjlXo ^-j-aaJI J jSfcjl Jx j&\ JjO^JI Ja*il j ^ja. . Ja*II 

L^.jU>.j LjLkj^ (j (_5j^-l (3^Lal <j-o <j>°jLflJI jljjJI 6^ .<Lvai*JI (j^j^-^l 
^^uj!» (jl^ .oljoj eULH Sjlx ^(j'm ._iltij if\ tVTiLi dlla> JJ^^AAjj 
^x LAju |i (j i <-i ■» 1 J^sjiII pi it-if I Lg-ii (_jJ-ll iljljjlll £^jj-tul ^jjS> «<iiij^ 
<Li£.j-o — iajill (j (jnU j (jl jllcl (^jJI — djj£ JJ taa, (jl£ .^fl-^'Lij 

iiLgjJI (j ^ t-i»j ^ it-ilLj iSjjila Sjj mi ^JaLsLij S j liit j^jj (jl^ 

(jl u^J (jl^ U. LisJ Jj (jjjj^'tl <JLa U. Jaii (jjjj La i^lj I In 

^^jj J2^!l Jx. ^y.^'itl (jl^ .idJj ^ (^jj-mll ( _ r ijiilj ^^jSj 

jA<i (j (j^aj^j l^jl^ 4\\„H\ 1^ jJa (jjUl f^jA ^yla. .c-jlj->" .n^il i_i i au 
i^vjjjj «... 4jL^^!Ij ... ^jj5> <^.jJa <'Uf, <-»yj (^Ul JIJ-uJI» ^LajSlI 

ciil^ — Graeme Mitchision Q3 l "y""^ n f U?- Li-^e ^ — 

■ Sjj&I mil (_y^a-l <<jijIj 4 'I ""'J Lla^a olj-llJI 



SJ5UJI 



csjjj-^I Cy 6^ -^jj-*- 0 ^Li^aJI (j| j acl^jlU 
Philip Leder jOaJ yjljij ,_^7m<I L>j^. ^"\"U ^Lc ^aSlJI ij^ 

(jl jSlI J^^-J (j 4 laj mm 4j| (jl jT iij'iljj Jajjjj j2 ji^tu^jjjJ! (jl 
Ulj^^i. jiu^a. idlj J| isLia^L .^jj-o^l 4 i^in-i. i-J-tuLlil JSLjJI 

jjIusj Jl 0-"hj^ '".'J ^j^jLo <1jj-o ij Gobind Khorana 

jjsJjjIjLuj j^ya. Lo! (.UCUCUC Jla) iljULa JclyLi Jj^lj j jT 

ol _>il=> ^fc Jl^ jii ^^jjl ij^U. j George Streisinger 
j j^iiliu, i^U. j Charles Yanofsky ( _ s £_uii > iL jJ .-aAvC! dJjS 

4jLj£ SsLaJjl (jJiij laaJI (^-oj — LjJ\£jJI (j djGjjJ! pllj SsUJj! 

Ljl^J! iIajj^? (j j^-I^I *-i>=JI ol_>iJ=> J i_L<Sjj£Ij — SjLc 4j| (jjS\ 

il^ i>ti* k^I ji 4^ j^j mo ^tui ^i^/^iij j 

JIj jjjUJLu^ ff^ t° ^-^AiAP ^ 4 J-^ 

Slli J^Iii — l^il <jU=^ j l^ki — Sllij Salvador Dali 

<jl* jJ^J is <jl£ dLj^ ^ .(Mia Farrow jjli irU.1) ^Wl j 

JS^jJI JjJaJI ££j 4s*±*li 4^1 jjl^ dUj^ 0^ Jl 4-fljj-ta (j J*1JI 

ililjjjj ±Q ■» n Jl J-uaj LoJJij .ixuLSJI (j v^jLcljiJI ^ ^rvjill pJjs ^ 

1—1 a mm^I .vijLijjaiiuJI jjij (^l Lgj-o i_i I t-.j jLa_j*JJ (^l^j-a Lo^jl LgJ J^ji-jJ 

^a.Li.jJ| tjLJL vliojJaj^aLs isLiflJI ^=»-i C'O 7>"lj aj-ojaJl JjjfJ (J im Mil l 



Uoju .Sj^i \ • • j^'ii L$^l .LU. o-p. *Scripps Hospital 

I^UjJI jjjSs J Uilj J! 

oUj^ cs>^ Sj-o <4;j^ jLc- j^j^^ Ji IjUj J^,^ ciiL*j Lojjc 

fcj^JJlj (^jJI Sj O mi l Sj-o Jji! J-^ij (jl mjj /j-ijjl Y (j mQ ^jUj 

^liJI ^ _^JIj t^Jija j v^Lj^I ij ^J_>^ Jjl l(J S!l CojlS" 

Ji.lj j^jj .i_Luo J£ Ji.lj S_£-sLlo ui^ji-ua (j v±jJLjJ( ^Jj^JIj j 
cjj^lll JlLa Q m Ij-oj ^xaxm J^Jj^JI (jl^ .^j-j-oI ^_tul 4_i_L=* (J^ 

(^^jjjjjIj Jl JjJjaJI liijj^ J-"j' -S__>ij ^ £ <Lii CjJ-Sj idJj .jfjjjj.l 
a.ijjlj^jjl Sj fl mi l ilLa. J^a. l^L^» ^ o""^lS j J i n j (jl LLjLLa i^j^ijj^ij 

(jjuJ^ CjLo^ij^a ^ ql ij-a*^l (3 Qaj^Lo ^nfl\ Cj ^^-aj! (jLijJLj 

^ mj ) ^^.u^^lLi [j* oj 1 1 jlj-o*-! Lojlj I j la i a o ^Jaj . L^J ^uaj 
(jjJj^ya- j-ajj-a (j j^ J ••■ Sj O Mil l J^J^- 4-uaLLJI ^^jjjj ^ 

^jSI) JJlia ji ^bJI lla> Gordon Conference 

f-j^- 4 ~> mj J-iiiil ^-ija'l Jj t Sj a m 1 1 1 (3-o SjjLgj 4 -n mj 

iiil^ ^LjLiJ -^-Ij (J^ajj m -A^J "i! <jl Jt-ual^jJI •" 

J£ n " Jj^J-^ (3^ 1''^ °j ifcJjiLoj Sj a mi l ^ J a" I Sj„^ n 

.Sji-mJI ,_ilc! J| JjLflJL J^ajlj (jl vZjL^jIjII 

«?Cijl "i! jJ» r'iLjLS g^r^-ij^ Jji 

(jl jl jiJL ll^^ Jk^ ^iUJI i^SlI <>L^! ^Ln j! WTj djj! 
ilUJI <ilJj ^^.ai iJj^lj^Jlj o>^j^I <j-° I J^^' 6^; H ^ <L ^^ ^1 



SjSLJI 



iaLgjli JJjaJj 4_uaLi. iij'ilj 45^9 (j-a ")1 _>i.l ^^jjL-aj .<Gc J i r\ a '< j 

j^U* jLcl |a3 .Jj^jjIj^jJIj ^jjj'i!! (^j-a UjI-^ J^. (gj" «<L1Luj_>JI 

^juai <Lcui.jj) (((^La^^JIll jiLk gtji (j SjjS>U=JI (jJiiu iJl m'^l Ljjljj 

(j 3y<j<&l (jisLa^l JjU" JjjJs (jtj .("Bernstein" ^jy^j^ 4 ° ^ a 
olliJ5_>j oL«jLjj UojIj gin iijLa^^-l! oljiLkJI ^1 djjl ^jjjJI 
(jisjli! IjJ .UAG iij^liJ! (jc IS^-Ij li_>^. SjU. oajj j S_£_ua2 

(^U! <UAG ijSNliJ! c5>^ <jf ^^-k^ 1 ol_>iU=JI <j 
-i .UAA <Uu>5 «53-iil» (^oj 4jL£u> _>iJ _>iU= ^Joj .«4JLu_>JI ijL^» 

ivZjLajjjj-JI J£ ijl-lJ (j -i^aJ (I^jAjIU idyU jMjt l (jAxlsJ ^J-lj^-ll 

(j v±JLUI ^^Jli ;s_>i_<iJI j ^LoIanLI _£ia i=^j 5J=^.nLo j <4;j£ Ijj 

j^Ju CUX Jllil J;iJ-<^ Jx. .^LSjSlI (j l^o (^jij jJ 5_>i_<iJI 

vtu a i i^yuj^L*. Jl f^-J^ GGXj Jl f^-J^ ACXj n^j-tu^jJ Jl 

.«^IJiJI» J-c Sjjls .ii^a ikjlj SDlill SacLSJI <jj£3 J2LJI <U ^1 j 
J3lj 4jI <jl jl jjlli S jLJl lij^. di a2 Robert Holly o_>jjj 
(jjjjSJI L$jl ojj (_jjJI i_3jj^I ijj'iLj j^l . Luu^l Lajjc (jiiAailj <S__>-o Jj*i! 
idjj^^jj^ll SjcLS — ^jjjfLl! j v±jJLjJI ^Kil JjLLo j — cxxcuiaj jLiii! 

j^jtlj ixo^l djj^ -C5>i-S!! J^l^iJ! (j^ <J\ gljJj^l 

U '" aSi I (j^AaJI (jnfl'i Jj-oj J lgj^-aj <LftJja 1 1 Cjljjjj's II ^jl ' 
^i,K*»iJ J2UJI (j| ji\ (j* I Q l~t A. n lijj 1 • (j O^-Jj) 

CjjI^ jiLc i J^aLa^ij (.^jljlil J-^-jJ JjAiJIj (UaJj^ IN 



(jjj .4jjtV<ll llj^o jojj tP-^-' JjJjJI (jl J j- 1 ^ 11 : jtisJH 4_i^L u L ^jLS 

<j£J ,SJi^ ikSi j£i (J idLj^ J* LikU *Llj c^K CJ I>J! S j£i 
.L^jjl (j-a Jjl lijj^ <jl£ JLa-J-l <^llj (j 6^^-°-*^ 6-°-° oi-C^J' 6-° 

* qI'-^I as g^r^j^j JLiujLa (jl£ .SjiJuJI (j J-ojlj ^jll! J-aLall ^ SjjjJu 

Ja.Jj .Lilj^a. jJi_i_ijj^- LlAjI i qfWl £-0 (jLc^-oj^ t^LaLo (jIj^jjLi 

(jLui^/ Jj^jI j^-b' <3 £-£Ajty f"^' L°-i^ i^Jijil ij 4-51 n^. \ <Jjj^ 

£jLSj 4 a j i <i IJJ^u iij'iLllI Jaj|j_>JI gjLii J^a- JliLa «<_uj-jjIj» \^"\"\ 
■ Jj^u 4 -L^| Lil <jt ijr^-^ fjbU iixujl^SlI 

_^_<iu_i (j^] C5"^^ ^ 4-il mi n ^^.J -0 ■ flifl^aj Cjj^j-o II p-^_tuJ 

djOj * J>ll J ?SJ 3 .[4.1 <jl ^Jl 0 u*h c^J^\ Jl 
(jl (j^ oj jjiJI (jlj <(jj^A.S!l ^Lol 4JL*il j > '" i I j '" si 

\SH> j-oj .ida tl J-C J) < mil <L^J^I (jj£i LoOiC ^*S^. II (j ^ t-^ j 

.jljlcL 

gjllill (jl J| l^ryibo i^L^j^I ljjS> £Lo-ui Ale LLuaLc ^rt-ij^j jjsJljLs 
JLS I J *' i j G I 4 if-i^iJI 4j jjj jiJ (j^_l liLjJa SJLs *'*■ a Sjj&La. £xi\£ 

(j La J^j — Loj io Lki.|| (jl^ miIL j^aiJI SJjLa^cu 4j djj^ (*L$jl (jl 
JLS (jl Jjij <4jIj (jt liijj^ «.S_>iLi Jj; us — (jr^-*- 0 6"° 2-aKJI 

lixLu 

icjLL-a ifljjJaj i_Sjvojj Cii^ iJjl (jdiol jj litljlr. (j^A 

(j^-^ Mil jja^l j,^ 1 1 mi i_S-i£ (ill g-^j' (j' (J-^ ^3 < 4 *i 5*1 o 

(jl^ C-I^tu — J^-^' • 1 ^- 1 - 1 1 > : ? p (j' '— (j' '-'^ > ••• (jc- jh'i l 

^j^l ... 4aj^. i^ll j <ilJLfl-a _ > ^i= 1 Lajjc — "il j^l <ilJj 4j Ja^j 



j5"r.l o2jJI jjj-oj .1 o mi'i 4 K A 1 1 (^j-o LtlLc. i dij Ul 

^1 LojIj AiAll <>s 

3j ouj jJI <iiij^ ^j-SJl jLjI/jjLo o .UGA jjs> < Wii 

J£ LL^^o .Royal Society's Croonian Lecture 3j<IU II j 

,2 .".I ikjj^JI ^ ^UJj ^Lalll I a nil^j Sja mil <ili .-.IjU^ 

S jv^al^ll j\A^. (^j-a J£ J_>^ -^la. jjjij (£.111 UGA ^jjj^ I fl i a a 'n 
jJj^ J-gjuu jQ mi tilij^ j»o '^Ai 1 ijLl Ijjia. ^jLi j * mi 

£Lola.^il Jjlil .jv-aillj Jl a'i.^11 jjJjLia^ v2jj^j-tol ifUxa. ijjjLs> gtjjj-l-uj 

The Genetic IScj (\9^lj o"l 'V'J? 11 *L>a mil Ljjljj^ <£.jLj 3 ; 
^j^»ll jUj)IL) jLi! L^iij .Code, Yesterday, Today, and Tomorrow 
lys*s mi ^ J£J jllj L&Lgjlj ((^'ojktll dj^jll ^jj-i-l -^_>^» (j^sUJI 

vliLiljLs^l (jj'C's mil JjiijJ "ill IAjSj J£ jjij i_n i^ll :JLai <4jj!.aj ij <ui 
<iijj^ j^Lus ^jj SjjlJI pLjlil i_sjLuaj «.iilij^JI fL^II jJjJ ij^^jaJI 
jjlijLsi j iii^.LJI Bob Thatch jiulj jj-uulj i_us>j IjJ <^ moA II 
j Entertainments Unlimited jntnthl (jin'in'i i" JUl Jl Sjl i miILi 

^ gj-^'l (((j.aj^ii jLtll j^ua ^jJI (>a I jlli-lj <Levittown (jjl'jajl 
Sa^.lj Sjl .Ji=JI Sjjj j jjji^^L j^a2 iijCu j ^j£ j^Lixi jjc 4fL*£ 

■ (jj-iail miU J^a.1 JLS Lo£ «ji.l £ jj (3-o 4 J a Ij I )) Sjl ■» miIL <ilij£ jl mi 

j\Ii_j — pLu=»-^j1 ^Az. cjJ Jj-gj 4_la_L4u_i Sj a mi J 4_ul^al ^jl 

ikjjiJI <iit c±i\£. .Sj^jjs 3aja-> 2^^ u:s ' — JJ-O^' oJjdll iilj ^Jl mi'^I 
4-o^ jj i— si mm's! ale- <^j"^>" mi Lajj jl iSlj^. II jvj Jx. (_gj" -n j bj* r i^ll 

j JxuJI (^l^ .UjIx^jj oa mi"<I JjSlI (^jjviu/jjjj^l ji.ljl ijj .UGA 
^IjiJaJI (jAaj (jc idlj^ i 4 mi^ as ^jjjjS Jjl J^- (_5aJI ji>jj J-oj«-o 
aic JjLo tf ! J| jjjG ^1 LgjI ojj ^jlll 'gfill j S^j^J.1 iifJ.1 
dit c5a^| cxijjU Oj^ii-I ^Lj*^l Oi-I ijj .(_j_^i.l oljaUl I ^ i i-ijjjlj 
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< i I vliiL^ A jjl G J^j^-i S j a la 1 1 ja^. n-i Sja t-.l (j^sjjijj LoaIc 

"i) UGA JLjSlI J ^ dJji UAA S jAil c^K Uj, .SjJLll 

LJjUJi vZjJ^I La (jLc j-ujj -(iij-a-o Sji-k (jlj jJ UAG (jj£j (jl (j^-aJ 

(jl 4JJI4J! iiiiJI vijiijLJ jjii icJQ i_a2j (jjjj^ UGA (jl (£j±3 
^JLijf^l Ijji j Lilac Ijjj <4j_£ H j-*-' ^ 4-»Ja2 j-iiij 

oii.iii) : jIjjj <J JLs ._m.mII (jc jLo Li'i^ .JLoll J-c. 4-a-_>l <___ 

«.j^___ll __*.Lcjl 



.jLualj! ikaJ dlla> (^Ij jJ LlLc \ V jla La <jjj££ J-cj S_>ll ssIa 

iJa_i~>J.I ^'nn-^'ll jJaaJI £ys j*l_jd 4-iiLoj O I" ^jLajJIj jLaJI J-aJ(JI (^o 

jJSjlJLii ^jjjjjLa. J_>S-i Lo^J 1 1 vIjLijJalll £-ualj 3^ 'AjJ^ 

t^j-^ mil ^JJJ ijJ^-S-ll 4jjjLaJI_j Qj i nil S^2j 4j in-^ mil S^Sj pL^jJIj 
(jj mjj (j-o liijj^ (j^-oJ i^lualjlil i^LiI laa II ijlj^j ji oj l ^jpillj 
Jljj ja^jLcjLlo (j J-uaij jaj&^r^-SLj j> taAfl i^jiJil fLi^l pLaic- £-o dta ill 

iijIj^JI Sjfl mil (2jL i_sjlcl ^ Jjl j^L^ <iiij^ (3^-1 «-l-s^j^j ^fl~/<Llj 

liiaj^ (2jL^ ■ I jj mi — Jj^al^iJI ^ya SjJLLJI Sj a mi 1 1 Jl "i^j^ajj i_S_j-oL». (^ya 



Cil^^aLa-o icj^a-a ^^-S-LJ IjC-dxi djj£ N W\ j^Lc. Ja LJu / jj Ij-LS (j 

idt o ^riu <JSL*u (j University of Washington ^tVwVilj 4-*_aL». j 

(jl <il> j£ jljl .Jj^l 4-iLj£ I J fl uogJ ^L*JI dlj ji.LLo v2i3j (j vTj) jvola 11 
S ) a 1 1 i "*AM CjLo Ja <_£^iaJI i uhjll Cj^-o i— jIj^-11 (jjao^ ^uiLLtuj 

igjj^ II i_us>jil ^\ <Gj<jJ «jU\n<\j <ju*L*. 4i?Ua Is Vitalism Dead? 

^I^lc 4uin jl <~~>L jja^ll ligJ ilijj-al (j Jja.^! i_S_j_>J<-o 

J^a* (\^*\Y ^Lc iJj^J S^jLa. (3 d-J^^ (Jj-oj) d n n I "\ i m ^j^aJ t| inq 

ol^UJ.1 j cul; <4;j£ .Of Molecules and Men j-vidlj olljJaJI 

^^_tu ^>a»l Jl 4^a.LaJLi (j^J-o^J (j -0 a. (J^ Ciltajl 4_ijIj^JI Sj fl nil! (jl 

^jj^o (^js jjaa. J-ia. J£ jJjiLaJj .SLiaJI <Lu5>La ^ j-od pLiaj^JIj i^-ijK J.I 
<Jjxoj (jjjjtaj Wohler .J^j Dalton ^jlJta ^ljUJ| igj.'^ II <_u5>il.! 

CiLjjKJI JaJj 4 Laj mjj (j^-aJ (jAxiLc. J>a.j J^. Lajlj jl _^=)!l £-o 

.Henri Bergson ^j,,,^^. co^-l S^g ,7.11 <^j-ia_ll j-sJI S jii Jla iliaJI 
Walter ^LJ| jULa _>a.T jj$ in *L>jji jdU. N^oA ,jj 
(jisjlij ^1 J-c- lV<<n liLj^ ^Jl ^3 AjNL^ Sjl^U. ^ Elsasser 

f-Lid iiil^ v2iLad-*_o j> uaj 4-uaj^jdl jl (_5^jjll (^IjjaJI (j jl£Lo J^a-j jijc 

.((ijj^l isLkJIn ifLi^UI ui'ia. f-tji, Jl ia.Ldl J(3 ^" 111 (j^uiaJI 
4jJI i-Luoj Lojl«i .*|_>$JI Ioa J£ J-c el i^SlI ^s> dj_£ ^J.us> (^l^ 

<a. jia ^AJI JIJ^JI J^. <_>La.l iijLj^iiJIj 4^L^j< II iia-UJI ^ya dj^aJ I Ja£. 



^ ,_^JI j^kj ,_^J! j^jKJI ct-t J-^LiJI JaiJ! :LlLc Y* jlo 4 aiijj 

iuLajjiJ! iio>LiJI (3-o <U=i^.NLj Lo ^ j-Ouj Lojjc S_£-ki> Ci ^K mn (j LulS^j 

f-fcib 6^ ijjA**^-"' c&jf 3 -" ijaoII c^jj^o 6^ <( -^p^-°^-"j 
jl£ i^j^iiAJI ^ytjJi j J SL^JI J-u=J j ^ ^jJ! 

.sjlui <ii^,k at jii^ cJ*^ ^i oUo.Sn ajj 

^jjj^s (^-a (jj^j ^2 (jn-^ <"i J£ (J!» :J,>aj *AjJ^ ^ jt^ _>i>l (jl^ 

(^j^lojjj (jjj-o^Li II <j (^j-oT Lo J£ :Sf^ilJI fcjjSi jiOSl (_gjj^. II ._i ftjll 

«.lj£- i^>ULaJ.I <j (^j-oJjjjj j\ajJI <J 

Arthur JlJ 4 .la^ V L£_1I J-c Jj-Lll jj ^ 

_>i.l ^ (j^U'll j 41^.1 <4j-£ 4x.U_.iu » n <Gl J^jij Kornberg 

^ * \ p gJb) mj (jll) :(j^_ijLi^_LflJI (j-Lj II i—uhjll (_^J-i^-o (j-o 4x.^a»oOwO 

Conrad u/'-yob jI_Aj£ .'I'^tl ^LkjJI 4-1 jJLc Lol «.!__* S^jS 
Jljj •>! fLuJSII fUk ^! (j^JLsl . Vir. aSi Wadington 

j_>i .SjIIaII sLjAiJIj sLxLjill djUl^aU Lo Lojj ^alua t^jJ' <i 

^tlaj-au Lojjc. L_koL» (^j£-i (^J dlj_)!l ^^1 J aSacIi) :"^-Ls i-Uj£ 
£t-o_oj (jlj 'g-M (j-o SjJva n ^b^' (j 4 i n/it II Cil iri nil JoLojl i Sin'i (jl 

Sj-o Jjl (_jjs> ssjjsi viijL^ «.3jj_*_o jKiL 41jjl-o JoLojl JoLujI Jj i^a'lL 
„& a , 1 1 1 2 . , X j jll,, & .!<- J^lt- I Lo I j -° j^jj 

i_».l_>oJ JjJjl O » ' O jljT/(JJJjLo (j JjLtAO (^j-0 djj^ Sj^OC 

ijljjJI (j .S^jaJoA- ^LslcLAxi Lgjc. glj iLg-oj3 ^LjjI (3js i_iQ"ln ^jj SJIjl 

lij^jj ij^a-oj i^ljlj mj | ic^j-oowo J^o^J i— u (_; 8 '"II (j Cjj-^"~>-I 

A (jj .(^Lu^/ Jj_>jI JjIjI ^j^- jf^Ltol SjjJ i&LSj jb ij o-oLsl ^ 
(^jjjj (^L^ .liLc £V £>j^j yjji J^-^l 4iJ^ 3^ 4^ J^/o"J^> 
.i_ikJI n j^j-oLi ss j5Lj (^L^ N \ I A ji.Lc SalJjj^ Jl >a.Ls> j3 <iijj^ 
djLa.j Middlesex Hospital 0 ,6 <,„,<,[ Ja^ ^aAlmn J ^j-^ 

(2jI (_Ll2 (^LijjJIj LJLlajlj Lxflj_>il JLojIi (j (jTn-^ II (j i_ij^I-i < s i_i_^aJI (j 

(j S_>4-<ii JLj .iicL^^I iSLUJI ^1,,^" ml j j^iaVi^ ^j-^ J^^-i 



I ill iljAJL/s 4-La.lj/i SJLa. j L)i nJ 

Royal New ci^^JI jU j LlJ <^J <(_yxl=JI JUJ.I j -kai (juJ ji^j! 
(jjjaj"' S^JSl! 4lkjj .Zealand Yacht Squadron 

iukll ol^Jill <toL>j o^I ^ .Princess Persephone 

v2iLo-tu (^ys (_yj>J 4 ' ' a a mi (j <3^-i i<iLa_iAlJ SjjJai iLuSi^o <JjJj 

.ol_jj-tu Sjc- jia &Tj ,l2 (juj mjljj ^jij jili -^J^l 

LoLc £V £>j-a£.j jjj ajaJ dj} ^ "4;-£ JJ^j L)' 

Sj'tflll AjLia. Sjjj J| J^aj lo'n-> jilc 4jl (j 4jJjI j ^1 ciljni^Jl 

jjjj j ' 4ji^ll dlj £>Lj .g-jjjll <_JJJ! uiLi^l i 4jlb j 

ilLa. (j (juj oulji jl jiJll :<Lli JLi_J jt-i m JjLi IjJjujjs (jl^J <ti$-& 

Naomi Mitchison jjumVun ^je^ 4 "' ,> "> "' 6^ 

4j_& j jSj LgJjla <jl£ .Carradale JjjI ^jI^ j ^Lsl ^1) 
.4^.1 ^o'iiu La j j-jj J-c (l„r<l"< mi! ^ji Kintyre Sjj>a. 
lSjL& LLj^q lLu3j «^j^qJ! |»-tul 1 (jjl<~- (3^' cs^' ^jlj-^' ^-0^2 

i 4 'j^ya. 3jIj__>j SjjLia SjIjjJI £xi\& .i_aJ^il 4 1 1 lu 4_uaLi.j i<AioLiu^!l 

jS^I o jjb I (j '<< I .Lord Jim jj-mJI ^1,^1!^ Joseph Conrad j!^^ 
.Lucky Jim ^ obi*j Kingsley Amis ^ua^T Jj^'y< <eb-^? 

Mo 



25 .5^ I I i jUl I », \n~l l £ya £ j£ a l ,?,"< N|I j j , ^" La SjLc 2 . II 

j*^. Jj ,_^c (\ UV^lLi cj^jiba ^ajLaljj £.sljj£ <_>"dj <JUajl Jj J-C 

j*lc ^lill (jJ / j^ai^i ij djj£ (Jl tjlj^JI Sjj-ujlo (^jjjijIj J-"Jjl 
(4jsj>j jd 6l^>3 Lo (jl Lo£ <S_>iAJL fll^JI dlj j "IjiAx! djj£ (jl£ .Uln 
.jljT/ (jJJjLo (j Sj-a (^jjjjjIj 4jJc g-ll ^jia. ii_jLj£JI IjjL jd I jj 

Jaj-uj J^. JLSi .viibLSIj^lj ^L^j i^"IL 4_qjLS (^jjjuIj J-mjl I o'm-> 

i_m mJ ^jlia^uaj ljt"in"i uu jd (jjj_jjl£ 3jK i f'^LojJI (jl J| jJiJj Cul» : JLj-LI 

JjIjI j lis. djb> cii^ ^j^i dJj Jdj djj (j! dii! 

:2foLa> Lfrj£J 2 . ,^ lr- <GLaK £±*\£. I g U^ l ■ 2_>lj_>JI S jii 4_iAij 

Ijl Jp 15^11 4_j^-tiu Ijjfc ... (j^J <Lo 4 5 . j U . d 5 .5 ^ I I ^jj ,y-> l 

'°"°l (jjj^J 'CiS^aJI dlj (j 4 I ■» a" -.'«< U. 2_^. Sj^^-ua 0 ^»* 
.LLo liLafc (3-o cLuaiLiJLtu! (j£-oj (_jjJI ^j's all gLijj m^ll Lg-ii 

((.JLfl-llj J^-S-ll (j-a jda (_gl» (jni-Wi "ill (j^^a. 4jl ^jJX. <JJjjU.I 

LIjjjjj — >=>^Ls .Ja^ujlil _>=>*dl ij oSd! dJj (j djj£ !jj 

2J _>*-o 2_J NLi i^^LUI JjUmiSII (>a Ifljlr. J-ua^ a3 (jl^ ^1 4Iju2 

lLS ^uL J jSll ^dl J^jj! oj^dl JSII JjjjJL. — oLC^dL 
(jjiixuliixu Sjj^^ ci' Corinth £u 'jj^ SLlS (_5jLi sLli^ ^ ^ 2 lU'tn 
2^djLJI 2jaj!^ll 2_„ )J d.| J| > j_>Sil (jl^ iua .Spetsai 

^LjLa jdL«JI L&Laii! a3 (jl^ ^1 .^j^^LlJIj 2_iiijiJ| sLuJi!l (j^jalJ 
j^aju (jl 3^3 Piraeus jjjjjI^jaj (j -^^LiL 0 j^-^j,^ 

Ml 



I ill iljAJL/s 4-La.lj/i ilLa. j L)i nJ 



.iuU_j-lJ! 4_oj£_=JLi ^Lkl t^Js tnC v_j^LEjI viid^ Lajjc 4lki. _jc 

£jj 2^-"=^ <j^' u*""lj Sj^-mll cJ^j 

Jx. ^ill dLj^ Jl JjJ/j-u^ j "Base Pairs" jcl^UI (> 

^^jxujI (3-a J3I Jjj <Ul .4 nia'i v_ilj£_ll J.C (jJsljlc! ^1 dllai 

[^Lill _£-*lJI l-fl-ualj <4;j^ ^JLual .iiaAji-11 tliLalfl o/jl JU~o (j Laj. 

.Lgla^L djLj^ S j< a i ^U^l ^ac (jc di o j^c ULkJ» :<ul j J 

_£JU (^jJI Lo a.ittjLaJI oljj.nll T _>aT (jl (jAij! Cu^ i-iwtill li^Jj 

i_us>j <4j_£ u' cr* ^il^LkiJ! JL^jI i£i till J j LLa. 

UajJ jttti < V L&J! 
Nathan (_jjj_jj <j^^ til iL>j-s,>t=>JI L-oLa-a .^j-^jIj Sj^-uus jjia _>a5!l 
c^ij !j| i> \^.[ jUJiL jjlijLsi isujU. t_y^j Pusey 

.otSJI i^LJI ^-.Lk* 

: J^J cjLki. J^. (j^uulj J_> 

4 l 1 ,-1 ml ^" n"" CiiLs .4jLiji=> 4-lLl <ili \j* Q mi" j^lcl *_! 

.^JjJI ,j (iliac ^ i 4jlLl jic I (j a y''?* y* ^j>2 
dj! (jjjS'nj (j* dlia gjjj^ol^ ij JjS!! Lilac ^.Lj! (jj 

MV 



| . "... 

2;L>? ^ S&Lic ci^i (>a gj_>iJI (j (3^^!^ SacLox, 

Jl gl_>j i_jjSli .SsjJIj Sf-LiC. gj^-J ,_5^-l vZjLjJlj^sJI (3-o _£J^-1I Iji^-^ mi 

&J^0$J £-0 cjljijl (jLl <J<j3! LodiC- «4jic i_lU"» ( ^ s _J-tujlj (2j! fc/^i_> djj£ 

oLj^I (>o i_>L5. 3ji^-^ & j UjjjI <Gili ^jJI ^LkjNLl jjIj g;j>oj» 

(^^ujjIj j (ji J-c (joJUj "i! <j\ *^jLB SjUj djj£ A>9 

Lojjc ; N ^ o l ^U. oj^. Loj l^jjs JjjjJLuj! ^ iL>jjj! ^ 4xLiajl 

^Iaj (jojlflj (^l^ dJj J-c pLIj .(^jjjijIj iSi!j-o ^sjju dljj fK>^; "^ 

4Jil^-o (jjj-i ujIjSUI j^iili < (^jjjillj (^Li £-ijiL> (^1 

4 ~» mill Cilinj Lo'm-<. N^"W jiLc (^1 iiij'i /Jj_>jI (jj .el " lol l Jljia L&LSJjjj 

"Honest Jim" Lg-il^cj) o>uulj »_)Li£ ,>> iJlUI i*^!^! 

£-Sldl (j .PJJ4JI (^c <jj£j ^ 

lliXO (^JJS (^Jjill djj£ l_lLki. (^ It-l" (2j i 3JJlj!j (_jlj Lo£j .i t It-Ill II (^J-O j~> a'tl 

^\j£JI — JjLijLjj 4j<_oLa. (Jjjjjj (Jl 4 a m'< <lo J-tujI (_jjJI — i2jI a a ir\ 
'■ iljSiJI 6 lj"« a I Loj 4jjlJLa lujJI (j-o 

<j| fc_ajl (^1 1— ta ■ ° I ta 'jl* LLloj lililj^ j\ I Jji Cijj^I \j\ 
■ 4-i^l J ii^tl 6 jjuflj 4jJiLj1j 4j^.jLto ^jiaj 4_^j^a (^-o ^^a-L^^all (j^a^JLj 
<luaJI ^-"J gJ^l^JI liULxsl j^*i 'J <'l ifi-^ t (^1 

4jaj -fi <iil _>^-l C?lj tl J~> Jjij i_jljiJLi 

<^ULil SliA ij ^s-oLJI . a I A'<MI j^jlj <ji> >»j cu! ^^.^-^"11 

^,111 j^SlI dlJj (j Loj — ^jli c^jl^ Ij c^I J ^ j 

j\ L^ic i-ijiril «3 — dlj (j UJ iiJL 4j-ojJ olj »2ijI^ 

iuaUJI O'jLaJ.I ijjj (_>uiLj (^ j^jljll djjjj (j| .1 (j'i'w 

MA 



<jl£] djj-i^s icj-aa-o (jl JJU i ^J-oiill l f.Liai!l .1^.1 JLS 

.C-l mill 6j£ (jc ja_u Lgjl [<UlflJI ClL^JJI J- 0 ^?- <-*»-> (Jj^^tj 
^_aJI juja. 4->ljj l_>2 _>i.l (^aiij i_n i la JLS SJjLojs 4_iL>ji=>->j 
jJi\ djlSju-sl (jxiSLij .lit-a-Sl cjjjII -lis. (jc S^Sj i 8 L$j| 
(jSlI ( _ s la. ljn-> ~J j> (j Vs I i^Jjj-ual^ (j J-ojlj LajAC 

... dJj (jc 4j___JI (jc 

I'lflVl 1 v_)lj_>-l £-ull_jJI j-0ulll Jx (_yi/lc.l Ljl jl If-l'-^Lj 

l0A J1L jj^ Jl (jSlI £-__J (Jj , ( __ii_^ > ____. 

^l-ojLsua ^ jix._>JLj (jSlI djl__C o j^ij l_| .Sibi^ll dL$__"_l 

. j-ljLllI ' l « ...a 

(jl Jo*i^> tl {yi (jl_C I OA Jl dj_>£ gj^j^ CS^' L° 

(j-o ^cJL_o P^gZi (J^ .JjLflJLi LLjL_» d-ij^ d * i Q a luJ (j^ mjl^Q j l^a i 

(j_i ^A^-ll J^43 ((<J.rn n iirjjjs 3Jl^.» (j Ja_) (j£_i jj 4j|j dij£ i Qi^j 

(_5_JI (_gjS_n II ii_jLjiJI Jkj ^jji dij£ (jl£ iSj^LoJI iijjUJI ^IjLjlJI 
iaLgjJI (j J (^illj <&■) mi-^ c^jljJI <_>Ls^c| jL=> (_5oJlj o^l jJ 

(j illalil dlj£ SjLc. J| c£--jl _J SjLil JjJjI Ci-^f.j! Lajj .SjjUJI J-C. 
(jl_C Wio's WTlO ^ (> Slmlm j 4 ,,.oj djj-C (jSJ tC-ljU-a-Jl 4-jlJLa 
jiJ Ij^J <( ■ vZj 1 i ma II £_o 4__aLi. i j j I ^. " 1 1 » ^__> 4" il mj 4 1 1 mj (jl j£j OS 

dlJiJu_l (jjj i_jIjS-1I (j^^lj fLgjl <jl_C Lojj .L^dx ajj-dl j-&Li dJj <j5-j 

^jji <iilj <jj^J ijl (j ^ "daj^ i3i' -1 ^ 3 ^° ^-sdlj (j djj^ 

<1jjJ=JI JLi^- i_ujJLi SsjjJLjii jjS> daj^ i_i tat V."" O^J dJj^ .i_.ii mil 

jjLxii LLLkli ; Lg-jJ^ JjAslII ^L^-jI dA^-jlji __Lod__a Lgj i>" ml ^jlll 

0^.1 J| ((JtJjN-JI j\ _!-%.» SjLiC £^J_) .J^->l SjJ 1/11 ( j s _4JJljlj J-0*i!l dlj 

4ijL__- a ^yi-JI jS .Willy Seeds jjj.- Jjj j Cj^LJ' 

JL_- 1 4 i*C » :^LS S__^i.Lu Sj^jj 

(jjjjulj i_jLj^ (jl^ (.JjaJI Jiuul J| 'LajjJs J-o_o (jl JiS aS^oj^l |SLXi. 
<_jLjiJI ^jjJzja (jl <jI_i_jJ1 (j j-ls it__i_JU uilj^x^l (j-o Lcjj ju_u 

\_<\ 



o^l -s ... ^1 New Yorker j£ Ji5 j ^ iLa-o j (> JLLo j 

(> <jl£ jVn< *>U3 djj^ oli (jU .Annals of a Crime <Uj>aJI 

.4-uaLa. 2 .<!/> 4-ia1»-1I gjtjJI 
^jA ((JOj^aJI j=^a.» <_>Lj£ (jL% LS^a- g^j' ^ J^J^' J" 2, 

j3 (jl^ Jjjlj^ (jl^ I o'ij^i. oLluujSil ij .<j„w IL ULujl (jl^Ls 

JjjLLaJI (j£ lijLala d^.L 4 mjj .ijjjajl J^.1 {yi <LLcjJI (jAfij 

jLaic.'illj i_jLul=JIj Sf-ljJLlI (j SAjjJs vZjLcLu ^^AILjj Ja-J J- 0 -*^ 'SjsjJaJlJI 
ill mm^I i a (m"i*s j £j\ Lg-lo mj ^^jJI 4 USUI jJI J-uaj ( _ J J^a. i4_tujja. J^. 

O^Luiiuiil .ia.1 4jl£j di^jJI Ijjfc (^L<iiJ j»JL*-ll cJj tj m IjjSi £_aj iLajJaC 

itljL 21)11)1 ikaJ.1 j_c viu flkil oj^I^J -5xo I j^l 

^jJaliuj (j ^-^ gi ^1 liiii :^IjLS Sjc j-*-> ^ ^ ^yJ! 

pM II £ju Lnj'njl! ijjj j*d-»JI LcLkjl (3j^Ij «.dJj J*i 

(_jjj| i<il>j£ i2jI 5 lU" (j 4_uua.jJL ^ m" Sjlj <iJLljS> v^jl^ .jiii'i II v^LjLijsj 

(j^aSLilll IjjSi Ijj .t\ t-iV^llj ijjjjlJI jjy ioLujj mil (j^a-uaJa S__>3_j-o ^rt-t 
(^iiLu^l (^^tujlj i_SJj5> (jl^l) : JLS Ln*tJ~> i4jJLlll <ilij£ 4-laj^. In (j I -s it-ilj 

La£ v2i2dl dlj (j 4_aL»U (jjjj (^fll 
(j (^jjjijIj c-lila. jlj \^"\V j^Lc jajj sljjl 4£j_*J.I jlj^ilxul j_oj 

Laj i_jLjilLi (^j^tjj^-I! i_jU^cl ^ac ^ f^jJL?j • < -4jj^ ^3^- ^Jlj Cfi^ 

J-o a3j (_JjJI JJja.jJI ^j5i j'lj's Ijj gjjJjL (jjj^jjjj (Jjjjj^jAj fflj^ 

gl^jj j^a-'j^ j 1 -! .6ia.J 4^jj<J.I (j^s^^Lj <iiaj^ <iJ Jli j'lj's Ijj ''j'^J -djj^ 

icL^a SjLcl ^ ja^jJljj <ilJj (jc NLuai .e>j^£- 4j^ ^jJI ^jilll (j 

i aja i jiii SjjJjlJI vljlj^jjiil (j 4 U i null v^jLaKJI j^i il ^^iojlj 
.^^0Y , Lt^a j cJ^I JUa. j 42 1 ^LLa ^ iali j J^ai Jlo iJJUl 



.<ui •>! i_>Ij£JI j_>a-j (jl <^-&l ip.UJ! j^jlil (>a <jl£ 

John (jjjf^jjLo (j^a. JLS .SjjsIjjJI Sj3»II Jl Ji^'l ilj^SlI L^ii gel 
(jjjLu^-j ja^S * SjLic i_jLjSJ! j^jjj 3l->a jj-=^° Maddox 

(j j^j "■ » IjJ-Sj "IlLa I < (jl j 'j^ L»j ' I I^j (jL jc-jj 

iixJjJI v^liLiij^^l oLSLlsJ joists . ii.i<i) :<Gl NhLS Sjjj-£. <^j~> i«j 

LoOic i^jj <jl ( jljj3 :i, /''-H5- 1 <3 IjJJ .jLLslj <t£Li^oj itl (im"i 

4_*_oLaJI y I l-ia J| fcjjal^l — JjLsjIa 4_jl^La. (JJUJJ — (S^Si (jljJJ jXnal 
CjU JjJ ^LL» j itaUJI Jo jjH (j! Jjl H ^ 'V 1 ^ 1 C,.'^*' ^ 

^jJI v l3UI jj^c Joyce Lebowitz jimi^J J-^ J «.*UUII 

<ulc ^.JLSjj io^ruLaJI jljiJIo <iilj J_c ^_u,L (V,j_tuj|j Jl 4 ■» < M I (j J-oju 
<i ^Jinll dllj _>JjL& gjj^u (j "^3J^i 'AiJ^ (■)"_' in'tlji JaI -~>"mi) (jl 

^Aflj (jl (j* "^Jjj -(((jr^- ijLu 'L" jfol ^jL*^ J>°^' OfLu lj|» llfljirin 
(jl^ (gjjjll cJ^UI Ifl M-i. 4-o_ujI JtJ-^sl CS^JI) <_jIj^-1I J-t jl>* 
SjjJjs. 4-ijLaJj 4<i^n Jl j^jiJI J-C (jjjjillj <_u>>j ■ a j j (j la (j i_i < mil 

(jl^ \j\ Lac iu^jjU S^l MM.nl ojJJa ^1 .Atheneum j^jflul lflo.nl 
j-o <i_Ji.SH j idJ__ _£j (J 4-1 (j^UJ.1 JLs) p.! fl ,V. p.nj v l__JI 
j£jl ^!)) Jj^l iiaaJI (j^ajjijlj CSJ- 1 ^- ^ Wj^*- f-fl^' 

JaL^i,/ jjlj^i ij cjIj5L1I j^io («.3Jjjjuj i^-lj-o (j iAij^ culj ^^lil 
^UJI (> ,_4.7i<ll J*iJI jj ^ (ji.Ls.^1 (jl^ JiiJLj .NMA f.U 

jj -c5jL=^JI ^La-^b • jL ^ JI (j 1 ...Vwnl LIj! (fL^jisil (^Laii^l 

4a<oj iVew Fork Review of Books t_y&^ >-&Ji 

(j! (^ijj U uoa-a tolj^j m.^JI (> <gL Peter Medawar jIjja^ Juj 

4"mi^-^ ,n j Ij^jc- ^jiiln <uS! <<J Ijjc (jjii ^2 ikixuJI 

N 0 N 



^Jjii\ £L J Lj^ljjLi £j^=> lit (j* Sj^ki. jJl\ 

Jl^j ,4_ii ^ 5~ *i i ,n cjljil 4j^_cJ.I (^jjjUslJI J_5^- La. Ijl2"i! I ^jLlLi jIij^j 

Brighter Than ^ J^ilj The Loose Screw JjUll ^j^ll 

^ <iL-£ ui J*=- - Dr - Virago ^Lill jLL^Ij a Thousand Jims 
<ilJj >Ja2 JxuJ! (^jSli jJ» :JLSi ijNL^L^I SjLaJI 

Sal J^s-j fii iidJaJ "i!Lxo jJ <4;_£ 6^-1 «.ilLSj_>j ^ 
m<\ f Lc , 4,,^ 6^ <^J i^lj^JI <L> 

(^jJ^a. (j "ijj^ J' £-° (jLjicu O^ljjJI^ SjjJ^JI 4ia.jjj j^^j-tujlj 

iiLj$J (j>"ulj u l£ UVY ij/ (jnUnlf! (j pj^c! 4i"ilj OJUj ^(Jm'sIjA 

ui/lcl <4;j^ ui CT^" -J^l p*kn L$-ii Leu .^Jjj-usL^ (j iajjUl ^L&l 

: £J jj>ll <_J=UI V L£ Uj^ 

<iit Jljk <4jJ^ ^-}3 C^jJ' f^" 5 -^ (jj-^'j (j^J 

<j mm (jL^ (_jjJ! — ^spjji^jjj c5^? p '— "'^ 1 1 ij jjLmJI "-^J^ iolj*' "ill 

^Ij^jIaJ! jJc J^s. i_uisLi j!^. (j Ji.J — JjAj^' c-J^UI ia^ua j 

l> (j o jJLojj <ilj! J| ioLi icLiS (jc olinjj)) :iijj^ LgJLs 4J=^.NLaj ^^^Hil 
LlLki. (jiGjj ^1 (jr iJ3 N"\V1 «.^J^UI >_al^ 

:"IjLs dj_£ c>Ijj < J2L1J! 4j| ^\ Ji\ iili is j^uj IIujU LJL^I c^^j^j 

^J-C J ' ^ ^ " ^jl J^a-cu cL)Lj I < jj fl ^ |^^^J^J tj^jl (J^ .4 t o Mill P^^aj d A Mil 
La Ij-cbj iilil LgjL^j Lcbj^Iijj (2jI JjI mi ^ I n" 1 1 ^J^ 2 0 s - 4 "'J'.' J-J-i^Lflj 

oLiLkjLJI (^j-a <4;j^ JL^jIj j^"' ^jju J-*-^ «.JojjAIL) io^. 



IjJ SJjij-e, ija-lj^ iJU- j O^P 



(jiiJJj Jlj Loj iLivjjJj v^NLuiljil vliiSjjj 3Jj J"-"^ 4_oL$jl i_ta mi Sij^JaJI 

jj-ua Cilj oL*-tu (_$Jjj!_9 4jilJLtu dlJLs i^^iuLJI (j_>SJI CiLjjj mi 

<LoJaxo (jiil--> n (J| p nVil \ MV (jj .<L^_>£j-o (jl^JI CjU ULua-a2j 4 "^J^- 

£-> j^Suj (_jjLjj vii^Laja. (j djUuj Soma Lo^xu <^^ul 4 >n mij ^i. 
^.Lssl _>^. j Paul McCartney ^yjj jL^La ^Q\h Leu — o^*-' ^ £ ^ jijj 
i> (ijijiill) >ubJI Sjj^ j (j^l J-c — Graham Greene 
<iijj^ (^L^ .<_uiLl! Sjlj^. j I^-o^j! (^j-o JaI mi'I L (_$jLij iLaL^ 4-*. i n-> 

i_S_>£. ._>i.S! ^LSD ^gj J| SjLoj v_iiSJI oLill La^-->"l am Jj^LllLi 

Henry Barclay j£ jL> <> N MV ^Lc ^1 Jl SjU, 

^j-ojjij ^pJI Jjjjl oLxijLc- c^J-^J. Jfc>~>-k 0 s - i ^ £ - i -A>*-> c$-^' <Todd 
( _ r kt! ^iyn,iX j jjjLuS!! SjLjj 3IU<-. ^^ii .Ruth Sheen 

liiaj^ iljuiJJ-uJ (j icjjj^sll Jl SjLa JjISJI <^i;j^-l 4p 

Jflflj 4i*^j <<J iijjUl fLviSlI jJ„\^~ Mil (jlou Ijg^'o 4^ ^AJI iU^jobj 

<^LLuaj iS^Lc <J (^ij jJ (^iJ vIjIjjs Sjc La>LkL»j .viiSjJI jjj-oj j>»-^JI 

(_jii| J£ SjLo ( _ s iaL«j jJi^J \ Ml jiLc- (j^La jXuz <jl J-Xj 
<(j^_i^-oj (j-l-ul i o ^ £jl_LoJua (j-o I Q ilr. <J^j i^i^ I ^ t 1 1 4jjLi Sj^jj J^J 

.^^vv j \x sj. mJL» <uk <lAc 0 a>sii ^1 

jjj LcLii ^jl ^ill .DickKemp <iLj jjlJ t5J uj _>JI j _,^il (jl^ 

JJ<j iijUaj^j Sjj_^ (j *^LLa j^Iu u i-\ in Jl iiJjaJl I S_Q in J^l (jL)) 

c5 J L>"i Ji SjLo j^LjiIj ^L^ <ul Sj^s olj <4;_£ 6^ (*4iJ^ 

Jais (jjjj .LLp^ua dlJj (jj^J <jl <j£-oJ ^ - JjJj^l c-J^JI ' SmiYsI Loaic 
|iLc L4.Lla jKJL (jL^ jJaJ.1 (jlj tL yal-^ mi! Sj£. (jc JjSin fLcJ^I (jSl 



ik^lJ ijL^IJI Ii^L^I Sikilll CxilS l0A £-aj -v 1 ^- 1 4>-£ iLLL= JjJjf 

Operation (^.^^jl iiioc j — La^jl^Ij jjj J-t 0 A <5tl 

j (jiuju o2>JI dJj j <jl£ ^ill <4;jiJ <^c> Ik^J — UVV p.Lc Julie 

oLc-^a-ua^a mm I Ciljja t Li 4_loLLJI <iijj^ pljl jXaj j»J 

gjjj^al^ j2 Noel Annan ^Li! Jj^i iLd^ <jl£ Ull ^-ii .^^U 

Rickman-Godlee Jj>?> u^^j S^U^a pLSJL ^Ul <jLk3l dJj (> 
ijU ^ an AWA cxs^/jijp^ ^ j Lecture 

4-lsllj (jil <S ^^UJ.1 (j U. 4j_jj£x, 4-^ ou 4jI Jx. jjjij jJ 

JliJIj (^IfLmJ! jIjjij (jc ijaJj aii ^.'^ v2ijL^ Ijlj <Sjj^._j* S-ujujJI 
Lcji cs-ulil JLacI Jj-s^ i<3e^l oljjiJ.1 d^l^j ff 3 -^' 

Lajic <iuO^. Jia-J Lgj| .^j j-AjlJI (j_>SJI (j-a CjI ujj-oJI _>^-ljl (j La 

(jl^ .aiL*JI dlj j (j^sUi m&J ^j<5o ^LcusJI _>^-Lll jl£ < 4j< j< aj 

The Population 4-^Km.II 4 In" II (jb 1 *-? Paul Ehrlich jjI v K 
^£.^JU aia^-m^H JLjj ^jl^-u^l (j L^lp- _>#i=> j3 Bomb 

djj£ vljLti^La -jiidJ ii-J.1 jJL«J! ijL^ij 4liHi! 43^^ 

e-L£ dJj Jlbj ^ 4jU)|) (j! ?6j fL % 10 j-" j^I 

^^jj La ... ?SLpJL {jl&jJua t^j,JijijL\ JLiiaNLl ^LajjJI i-i -^j 

1 1 flj^J I ^jl Laj^a) jjfl .1 fit ^*iJI (j -0 ^ L^j ^jfl Mill CjLaj m"!! 

<iijj^ ^ .iuLLtj Sojas. jKiSlI <ilJj (^ii jJ (((.Sj^j^JI jjj>j *i IjLali 
^^*\V (j «4 l_iS" mnj (3 L«xij*i! I » J^a. v^jjic- CIBA I jj mi 4 mi mi J^j Sjjj (j 



Sjjjij Jill iJUJaSlI J-C <_ul ^vAll jl (j^j-^l Jill JKJul {y, J£_<ii J).'.'^" 1 "' 

:4_ol ^oJI (JjjlSlIi vZj^II ^j-ua^ <ilij£ JjLjj ij- 1 ,^?- (j'-'^-'J S ^v-iLa-a (j 
jLlIc.1 (j jlj-alxu^l ^ ^ t— 1~ in'l ^ ... ?Ci^iLl (j^a I ~> i n^Ll J- 0 -"" (_5l° 

jjtj JLiJ=S!l jJjjij (jl ... 3 mijS o SLi^. J£ 

loA >■ ' IjU. hIjIjLxuJI £_a idlj J-*-ij ola 11 <j 

liijJ La£) a^jj^LS ci^-o» Li-ijJ (j^^-j (jl "^1 (? j^iuJI j-o 
dJj ^^ajij "i! S'ila Ao jl A- ^yu, j (^^LSJI jJuJI (j^u 
^L»JI ^l^jjl (jl Jali Jj ; Q>" u' '-L'^- 't'7*.' 

.dJ i^LLo (jjiS (jJ (j^iJI iL&LJI (jAiaJI 

Lij^j (j^J-ll ^j-'A^ 0 -? (3^"'.' 

(_jjjjJj "ill l (jil <ljku 4j_5jjjjLoj (j^JLlLlJI (jVJ <5 n Ij-al will I 

((.jLi^l JU1=nU 

J^-ljl (j ^yjj^k.! .(J-l^a. (jLaijj S ^sUs-a (j <JLS LclC liL^ j^Oi 

Sj^j^La cxi\^. iia-aUJI (jjlJ iiK (j Iq'jSI! ^1 S ^iUJ.1 (jl Afljtl)) :<-oLjl 
(j! i JiAJI Io^j j^l JjLjjj (jl HvC <^ ^! <jl fix! -"cs^l o^*^ 
^LmSlla (j J^.jj (jl idilc -ui>=*-^' _>cLiix. djLlxl j 

(jj^iuJI (jjill (j-o oLujju mil ^yii llgJ a.dlljJ v2jjjJ=uisl Ijl (Jjj^aj 
^".lU. S^)-aj_ttjLO d « q M A. i d ,7, a l j 1 I fc g , ^ 4_ijIj^JI d <<■ i^ I I Ci^-J-ual I alxa 
O^^JI O^usJI (jl^ 5JHJI ^NllJI Jl^a Jl 0^3 jUl^ fjla^aj 

4j'lj-> II II J^ya- 4_m3Llll (j dJljL<I)'i!l (j liijj^ j-olxul Ijj* 



• ~<< 4_ulx>LJ! (^jll 2 .!< S j^al a 1 3 ouj jJI Jal a 'ill ^^ii 

j> lialll j^Li ^L*J! (jisljli^! J^a^ v^La^la-a Sj-ijJuJ! <L*.L=sJ! 
jijljjj! J^. CiLtuljjJI (j-o J->^U iJi *' .p|_>A <jl .Ida. ~ J a 

^IjlJI J£ J,^a\ •>! IjLt .Sj^I a*j J,^^ ^1 iGLaltl 

t i^wn Jj <llaljjl dJj ^jfL; ^) .J^J ^ill ?6J^1 klxj 
^LfljJI ^1,,^* ml (j^-aJ jl (5jjU.I J-iljJIj 2_i£.Lai^!l laj i irill 

Karl oj^aj Jj£ 1>5j <4>_£ 6^ La %^ <3 

Francis ^jlJU. (JimmmI _>i JmmII ^ m.^" jJc (j^J* SL^. <jc Pearson 
jjlijLs, i^U. J Bernard Davis 0 .najj jlijJ <A;j£ <Galton 
r^iLilj <«ja-$j l^cj^i)) ^1 ^jljlll p-LjT J| asloi Ijj^-o 

^alaaJL "i! (V^o 3 K in n iljLa-a J! ^-M^ j^l (j^IaSI 

p fl I a a J jijc- i_u mjj .(^^jjj^v-qJI JLflJa^l j^j-a JJC- 

N * * * fcjIjJLa j-i^a (_y&j£. j^jjs ^-n" 1 1 \ m .ja^jjJu^ <iilj 

<JI isLi^Li ,jl jiSlI s^^J JUJI j jjjj <4ia ^yiJi^l 

. (j-CLmJ I (j-tu 3^ ^^aJ-tu*-!! (3 CjLg-tia. 4 uLaA 6j!jiLa ( jl)l_aua 

• (jjl <5j (j-a-a (^jj^AjiJ! <iJLia> ^1 g-^l^ll CyK3 ' -£ * "° jj"' "'jj^tp 
dLLa Arthur Jenson qi«'^->- Ji J j^iu v^-i f ^ ->jj-° ^ 

'(_>ifAjl <>a SjlaiJLi JSl JjjjjJI fl^j JdJ<-a (jl <Ui (^oJI ^£^-^1 

4iNLaj (>a jjoaJI j^j.iujjljUl William Shockley J^j^ fLJjj 

U.S. National Academy of ^^aU ii^jSJI i^j^l S^jl^JI *\ .^rl 



IjJ SJjij-e, <*=-\ja 3JLa. j ^uj 

3jj muJI pI^oJ! c^o** i^ljj S^jS SjjL^ ii.! jjiiil <ulkj Sciences 

(jLii Jx 4j-ojjl^!l f\ i^if.l (j-a 4_*j_to jjjj •Jj-^ij O^J.'H 

jjLuj ^jJI (^LjaJI J-C. IjljSjj ^jLalj <iJjj£ (jAac-I £;I_aS^I <Ui (j^Afljjj 

John JLuOj! Cj-S^ II lP* «-2l < yJlj 

i Lcoj <j^ jj^I (jl j^-j^l J- 2 - -wjc!)) :J^2j jjlijLsi Sjl^U. j Edsall 

iiLua^Lj •^"'J.'ll 4j J/'" II (j^-aJ (^1 viijJ^-j Jt *i mi* (jJj 

<L S.£-k^ (j^is L^j lj$J iicLal^^! ^21^1 J oSSt! dJj J[ 

iJUl^U lji-w„n (j 1 * 4:1 ^ «.^a3^J.I djIjU C^lai oik3l Ijl 

Ijl iuujtffl J djj^ dit jStl. U!» .^^i^il Ilk V ; „, 1 luujl^l <> 

(j-a (j^-ajl (jJ 4_ixuLixu ijLiiu'i! Jjja. -. i £jl 5JL*-9 Ciljt-i-^ OJ^jI 

pUlii 

o '"'j^l. j2l>ll ij •^ iU ^ AU ^j^J- 0 cgj^ 0 ^ a .' I (JL»-fljl g-alj^ Jx. 
ijl£ ^jJI LlJ jjlijU <j^Uj ^j^jlalll pU^I a-lLc. Ernst Mayr jjLo 

'"(jr?^! 11 J-"" <J^>-A*e J-*- 

<jjKiJ! StaLJ.1 ujjuj ^2jlo <G5L1 iL^k SJii jjLo ajjjj Ji=> 

Jjjj ^1 Lijj! Ij| JU. (_jL LkjULlI o^j lk=JI (jiua. ^ (^kj)) 

L^aa, mi rijj^ 4 ln-^ . Jx. djj^ C5J-^I ((•Sj_^iluJI j^l ni-^ .^!l U 

i r )^Lni\ llik (jil ^glj'ifSil gJLuaJj f !_>iiJ! jjis jj^>* ^ (jjjJ (jl^ 

jjlj 4 U 2 1 1 ajjk (j JjU" Mil «-(_yal a mi^II a n jiaj (j LoLaj (j^a^jij^s 
jl pL jj^I i_ta-jj (jl ^JlSl ^)) :jljdAxi JUj Mill l il l^-^ (j a.l^C-1 3« .An. 

LLJI cUuUI <jl Jj (!Sjii (> I4J L.) ^'Uk! Ik ^j^l 

.Jaxujlil (j JLflJal 4jijjI <j"^Lj ga M (jl ikxojlil Jj^j ifljkJIj 



^J^JJ Jjl^ <_>lj£ (j O i^-wj J IS^J*" 0 '-' ' '\> £ <d_LiLflJI iliJ-aU 

The Open Society and <&\j\^j ^jlii! ub 1 ^ Karl Popper 

Jx. J-m'<II ^ <^~olj_>j <j^j^ 6^ <4j_£ ^j"" Ij^ftg .Its Enemies 

v^LjJaj ji-C-J-J (J?,^ "i>'^?" (J-^ Jj^La-ll djj£» (jig*''*.' "v^"-"> OjXua 

"ij a j< IL^kl! SjlSI^JI dJ3 j jA^L! <jl£ dJj j-t^JI <_>AAj <j£J 

uijLLxi O j-OuIj! .La L£jj ij^jj fljL d mru-a ^jjS>j jiLc ^l^j (j J^ji-jJI <djj£ 

iLiLflJ! oLjlAJI Ja^J ^jlj-tTw.il ix^UuJI j Ij^jLi 

.i^uajdl! iicLaaJ! JjLu^J! jj-lj 



JaLi_tu/^_ilj^_fl (3 .a tW* n SLi^- Ja-oj ^.^^ till J 3 (jIuJLj dli^)^ (J^ 

(jAaj 3j <(£ 5U n (^jjjj^u 3 (jLoLjj il>}-^L?-j J^j^^?- iLi^.jj-o 

( 2^J idj^sJ-Lj jjij (^1 ■» (jiu ni'tlji (^l^ .L04I1J SJjLkJI J-c 
^1^5 iidlj 3 2^?*^ f^Li (d^KLa. 41slu3j Lo£) iljJI I^-aLo jJ <Gl Lu 

jiJsLkJ! iaSjJ (^l^ jJSHjj .JJ_uaJ! IjjSi 3 tsji" ml !j! ic j^jij L uAi ' 

<i JjjJ^' u^^Ji '<_>uAjj v.>^ <^.LxuJ! iujjLJ. Sj j-^ 3 n 

(J^l j^jla^J j_3LxtL3 i4 \Q ti^ll 4_tu^jjXI 3 *(J" * mm \ \ in 3 Q^J^ ml P-l 

Jl VJ LU! j^L ^1 ^L^l j jlj 4& 3 QnjM.-jwn 3 oljjUl 

Jx. iJllJ! SjjlJI fjtV'" J-t JiljJ (jl SjjjJI 4>OA 3 4ia v_Jia (j£J .(jljjJI 

*UJI Jl u^UfcJI c^jJI v^^l tf jt J^l fl*JI (j 

jJLoj jj lla> (jl (j* j^. _>JL A "\*\A 3 iLLLa olla ,^1 .3jflji^ll 
.Hydra Ijj^U ^ ^1)1 JnIUI 3 f L*JI dJj %s <> dLj^ <JiU 



JjjLj (jl£ ^Lkill (jSl (jLjjJI 4j<J=iLLo Sjj^^sAj Laj_>5 (j 4j^Loj 

<idlj (j n'st i ^j-ol -L^j-^l j '"I I i>HJ? <nl I 

iiLi! — jl j-ujjIj jl -iJjJ-o Jl j^-^JIj u'-w" ijJaLLo pIjI! 

JjLillj iFrancios Gros <jjjj>?. l^^l^ L£j .^ll^Lil! — <iLj£ 

JLija. i_SjL=>_a I '< i >-i ■» < jjLuj jiLi» ijLmJ.1 (^ji 3Ja ^-vjjJt 4 < mi £xi\£ \j\ 

eLj^ Jjua. (jl jju j^S-o ^ Lo£ WW ji.Lc SjaU! oaSc <-jLq-1J I (j 

jjjj JLtoj| (jC ^ ^ " j <(_5JjJ^JI jl " Mil l pljj (j-a I^CJ-o \ 0 dlJ j (j Loj 

u^i) JLSIxu'jl J&s*. iiKj 4_mAj ^Jj^ j^Jj <Sj.iiJI (j Ol^'jI (^ji^. 
J^JI |j«J ^L^l JUI ^tlll (jl J^n^,, rpNUjJI Jl jjij LtLii 
oiJ^/^iJ^ <#J («■*■! Ji*JI Jl LlJI^ (>« 0 * * Jij^Jl ^ 

i J lfl'l Mil l (j j^J-o^l lilt Jxo (_^aL*jJI ^jQj's J^a- jj£ (jj^i.1 c-Lo-tul_j 

^Lc jl wv > ^Lc Sjoj v2iia.b ^ j^i jj j_c ijii^j 

.4j1S_u3 Sjj^^ ij 'Erice ^IijjjI (j (j£_l "' <3 l>"^ Uj-^ ^j-Sx-j 

.(jjiixuliixu (j (_5_>^-l Sjjs Sjolll viijiLc. \ ^VY ^Lc (jj 
^Ls! WW ^Ic ^/( jJa-mfc l j 6^^' (> 3iJ-' a <i 

jjj jjj* (jl^ .Cannes (jl£ j ^^SJI 4IJjU. Jj>la j ^j^a dU. ^ 
<Li Ji? iJ^ j Pomona College L^j 

Chance and S jj^J' j ^ j^' 6 1 v 1 ^ J-^ ^j.' 1 ?'') 1 ^ J 
4UjjU'>)!l Jl ^ <^Uuii __>iJU v l3UI jU! j oaj .Necessity 

i_i t mi^ (^jJLiikJI pLfllj^l SjjJall liijja I miU (_?,>=>-> <jl^ -CSJ^-^ 

(j-o iixujjiJL ss j^iu dAj i_>Lj£_1I (^jJjjjjj iSLpJI (j J^^jjlll 

(j^jia^j (j^aJI dilj (_jia. t_<j-l_l=s <j->jJI t> < Mi'tjilJI (j-i J\ a 1 1 lAflj jjja'iljJI 



5jjLu3j3^!!j iixuLiJI j^LJI {j^Jhi iljj! <u^>i £y* SjojCLo JlfLiL 

(_glj ^jJI <<JjJ^ J-C- t-il"^ II ■ j j laj 1 L ^U'j Laji 

((.iJUl <JS!I j ^ ^" <J! J fLki-SlLi jLLjuj ^ La£j -*L;3faJ! j i^ll 
j-o i.jLjil! Sjj-ujlo (jiSLli 'ij^-la LLLj^a (jl£ ij t5-^ 

.Corsica Kj», jj£ Jl jU^Ll <jjLs j Ujjj <JI p ..V.l ^jJI 

jjjjjj cuLui (Jl^ Ijli^j (jl j-sjjj ^HJ- 0 (jl^-s Sj^aJI il^-j (j Lol <d)la^s!l 
^ iiiJJ! ^ILI Ijja <mjI jj^J.1 CiS^I j Saint-Tropez 

Jx. (j-o ^jj-o US tn 4 U cij mi Lac jjjJu jjij JpLuijj i_jjLSJ! (j J ^ 

Lajjja. all ^lt-in £ja j^^-taj f l"^l Jj-" 2 ^' <j [} a ? 'J •V"^->^ S ^ "' 
d^aJ.1 JIaJU (^o j^ijJLj JllJI ^jJI (j .L^jI^ JiflJ 5-ila-lJI (_Jjl^lJI 

J ni-i. .(jL^ Sjjjjj Jl (J^LujJI Jj)t-n Ijj^. il 4-iJLaJu ^Lij cJ^JJSiJ 

t-jjlj-^ll SjJJLla <GjjS>_jjs J^. Liiijl LajJJ 'jL=^)!l (j <jl_jLg-Q J-C- ^jjj-o 

fie. jlj* (jjS LaIc <Lf&. ^jJI ^^jlUI j dLj^ JLs Loii iliiLHiJI 

Lo_jj (j£j jiJ ^jjj-a (jl £-aj B. ^Sj ui ^llj JLii^l J^JJ 1— Sj mljflll j |»JL«JI» 

(jl i^jj Jl i^>Jj__^La (jij jiJj iLLa I^J-iii (j-a iSldia LilSljj^a (jil )) 

^jjj^i JLS Sj^s vZ)lj «.ji>.S!l pLki.L Sjjjj SijjLxu SJaJiLxij ijjsIxulo i_jU^c| 
I ifi-^ mi (jil ■ 1 1 jl ^^jj^^I ^Lva-al jiJc- Aa.1 1 ^ iuS i jiJ)) rjj^jjjjLaJ 

J . Jsal ~ J " ' j JJ^I 1— SjJlj 'G'i! i4j-o__^j ^ j it-i ji\ ,_^C Lljii ... I J ^ Ij 

JjLa_j liijj^ jjiLij ^jjsij Sjjs vZjIj ^3-0 JL3 Ijj5> «.<iiaj^ (J in mj lji 

.iljla-a 4a^I> j 1^1 Jj <Ul flijll Jl i_. jliJI JLijI Sjjiatj 



1^ 3JUI JI^J 
£ jLi J ^^-1! JjiU .Croft Lodge gj^J ciijj^ ^o^i iol jLSjJI j 

1 0 '<< I S jiaLLx, l^ii SijU^a dJj .iS-i Y • <j^ <jj£ii jl jJ=JI 
pjjj jjjIj J-t Sj^-tU <G3jj <4j_£ J^a^- -i^j-a uJ^- 5 ^ 

(jii'^La.jj (jl j^jj - Ja Mil l (j Ijjj <(_5jLojdl (jjjaigAI J-c ^Ji j^ilj J-oj<J! 
j^c — ga^L^ <# ^b 1 ^ JA9 — Douglas January ^jl^U. 
<uk. (j^j-»j Ltua .JLacSl! JU~a j <iLj£ SjL^aj jjj_iiiJI <jU-c| (j^ 
Jsi L*L*^ ^1 iNliJI 32,7,11 Jjjjl ^1 U"W jj .ifl-ikj 
(>o Joan Steitz jiml'im Tom (jL^j ^^ajlj jb-k 

(jUja-i (jjjSlj (jjjLltuI LL^ Laoic- Lg-ii (jijjJJ Ijl5~*<l (jja JjIjI la- 1 

(jjljj|j£ ,j (_£_>^.l 4_iLll <iijj£ (£jLcu\ .J-OJll! (j fcljjJ^jJI v2jLuj!jJ 

.Newmarket Road c£jLa ^ £ jLi <> £■ _>ilU Quainton Close j^K 

(jl£ iSUvi 3 K in n v2j__>£i=>j .(Lj^ijJI (j-a) (^jSlI vZjLijKJI vZjLa^xuj^aj^ 
j LajSjLUI d>\j j^aL^ja (j j^SlI (j^Ai I .<j| (jl C^JI (j* _£j£JI dLuS> 

(_5jJI (jja ja^jjJ (jl JLSi iN'WY jiLc iiifllU (jjjlxujji^LuLo ±Q ■» n 

4joJ till JjIclxu (jlj <Lj\£JI 4^lLaj La . L» iri - ajT (^jl^J La (j| 

i-iIU"j (jl I3jT <j£-aj "i! .j-OuaJI fcjlflirill Lac v2il_>il Ol Jjjj La 

(j j^jia. 11-1II (jj^J f j^J ^° l ~ 1 CjI C-U.I Jjio 111 (jj^J 

d^j^lj (j| I4J (jl g-^al^l (j-o (jL^ i^LflJI ijL jj » 111II ^LajM-^ II 
^LoSlI JIJjJI)) j 6J^.j f j^l <el ui L>° J 2 ^' LjjLais 

i«jljij|| Jj^-a jjSi Jj5> «?<jI (jl (_JjJI (j-a jl-iiil IjjSl J>^»J i-i; in La ^jjS> 
9<Lij_i^JI SjLulII (J_c la * mil J^^^-a *^l ^1 ( "C^JO^"" 4 Ov^^^ -0 " 

ijjJij Jl <iL_£ J-^jj 3jlS uqj 3j9ji^ll iujjoil (j N V N ^Lc j 

(j Sj^a-jjs I4JI O <"j in I ma'< ClL^a II a in" 1 1 CiLkjLjj (jl LjijLsLa iaia-a 
MY 



djlJ Laji» ii^LiJ! ilkll! ^jjSij i4j| (jl (_j,jJI (j-a *t njS" Min aijiuJ)) CiljIjJ-o! 
ik^O&l (j <-a<~»"ll v^LjijIjIJI -A^-JJ Cjp" j iv^La^^ajjiJI (j «ikj^S!! 
<iLj£ Jfl'f.l Ijjja^j J£LiS> L\a£_a 4jI olcsJI JJ^ O-p- i£IJI 

Jajj^iJI ia.jjjjj 4j! (jl ^Jl ^ j*Jui\ <_>u$jj <j-<iij ^1 v^ljjilJ! <jl 

Jfl rinl iSjjillo 4-k j-Oul Jl Lg-sljial (j <'K a"" mi j ijjj^JI JKJuSlI (j-a i ViI'imi 
LLa.*i! Cull mi -3j'ij--> II SjLjjlJI j 4-afLaJil.l oLjjJoj-JI Ji2 <j-a L^ik. ^Jj-*lJI 
(> jjd <Ui (^LlJI (jl£ i4la£L> cSJjUl 4jI (jl c^JI Lki. a tki. 

j_c. jLa^U (_>uJj j£j JxuJJ (^U. v^iS^JI (jl S_>5Ls t5>=J.I J^iiiJI liai jj>c 

SiLis^L .5 jlj-uaJI J>£ j-a ^LjJilJI <_>uJ j oULJI JlaJ (jl c-ua. j .^Lg-l)!! 
iiljJaJI eLva.^1 *Lak <Ui J-aaJjj LLi^a ^U-a (^oUI j <jl£ La (j! Jl 
^ ii-i" mi i i4_ai_ua CjL>Lj£ g^jj Jj'"^ J"^ * j" "**' a icLLua ^iinl 

pL^II JU~a (j Jxulj (jL^ LalpJ .4_lL~a Jl gLla-J "4jJ^ 6^ 

^ a"<ll Jlj La vi^p. .(jjjjo^. dj-aUJil (j JxmJI (j Ijj j3 <jl£ ialijaJI 

■ 4 j i ,-i 1 1 vZjLuaj^ajJI (j-a <jja."i!l 4jnTi 

t jlj)j^, < s C. elegans SjjJI JjLu cJij j 

SjLclj i^lll jjia Jl 4 cajjJI jj-la (j-a La>_a^ij < Q.'fl ' Lifij^. <<— 'jL^j 

(jAju (jOJU (j <ilij5^a ^jJi £ j^ii . jj^ij-aSJ I Jx ^ < mi II L&jLgja. f-Li-i 
^jA-C- (IajjljJI (j Lnfl nlLml vlijL^j iLa^JLxi J-aJlll {jlijAjL Ij IS" miU fLaLJI 

4-a^ (> ^jlJ jLc ^ill — Peter Lawrence ^Ij^ Jl^ .4jJj153 
djj^ L& jr \A^. <£ilj^JI p-u>l (j S ^^U-a ^^IL — S..\— >~ 1 1 oL^jJI ,j JaC 

tj j i^^ , l l (jji^L^j j lU mi" LxLa (jj_>i.Lia 'J-uajJ .S^J (jjj J^i^iJ 
jjjja. CiLjjisLjJI jJLc ^Jj-ujI jaj .iijia^JI (jjjjlj^aJ Jx. Lis^x iiLgjJI 

tj^^l Jl j "'I I (jL^ .4_lj_tul I ^ iq Jj-tu ^ « i a i " 4_LLLL ... i .»" i ^ 
Jiui 4j| (jj ... . .^." ■ ^ JLLs tS LiAill J-c <iiij^ 4 ■» it-ij |\ m-t J-c i_SjjijJI 
(jl^ ^LiJI JIJ^iJIj -J^LijI f(5>=J (j£ J-sl^l j -yKI 

-if^H JjS>» :(jKi cJLiJI JIJjJI Lai ijLcJI ^jj ^jLijj^'i! 4-a^ua-a 



.4 Qjt^^JI J^. (j j in J <"'"jn 

I*-, m <j! Michael Wilcox ^jiLj JS-jLaj jjnmTmo J_c <jl£ 

^jii 4jL>jia (jjjjjj (jxulj^jJ (jl£ . (j-^-j JLiill 4jjj1I Sj-iLill 4 1 1 oj j 1 1 (j 

.eLoJI 3-uaLa Rhodnius S^i^ 3_uaU».j oly^ II S j-^iu J-c jn .nil 

^jlll iuLxsjill jl^il (jxi (j gjjj "A^J Sjis (jxi (JjLaJllI ^jj5> 

J^Ji\ (j^iS (jlix, «iuKJ.I oU^LiiL,, Cj^JI JiJj Lj^iUJI 
(jjii -i2 oU-jjlll <jl jS'tj (jjulj^J (jl£ .<_>4_>JI £jj^l 

.<Ui ^ajj J j L$j! gl i^rSil _>ju» (_5oJI SsUjj^l US" m^l 

.iiiuaSlI 3jU II <j^ Jjlklll iaaJi ^l SjjLxu^JI SjLoU Laj au jl oujl (j* 
LgJ^Iaj jXoj (jl oL^jJjJIj (jJsJlflJ ^jlll isLull (jl Jji.j Lajjc (jiuSijjl 
i^j^Ljj" wnll (j jLiilj^l vZ^J-*_o (^c ^Sjjjua j& U. Lflij ia^p^ua Cxi\^ 
j^j^Ljj'j nil I <Li.jjJ iLa_jl (j jjl^ajjJLtu J-oJL-a (j <la£. in I L^i-lj 

Mary Monro j_A>° ^jLa oLj-^Lj^I 3_ua_uaiJLo dj_£ d .L*iL 

4jjLaj gjl^j ^UaiiL > (jL> (JJ^jlj^J-l t_JUaj <CjUI m^. II (j Sjcl mnll 

^Lalail <jl£ .L&^ ...a* j 4_m2llij Rhodnius Sj-Ou^ >»-<ii j oL^ll J-c- 

lj CiLliJ$_>J — ^l-^" II CjQ,,^ n (jl <&ljd^. d m m CjL^jJjJU djj£ 

.J I ^ m" llj — J^_mjJI 4jI (jl jl (jL^^I (_y3-su (jj <SjL*JI 

.(jjj-OuJlJI (j_>ja-ll (j-a CjI j'^'tLalll (j (_5J-<^ i i m'l's* 
(_^C LoLt (jjj-OoCj J^-lj pLAfljl i_jljlSl ClLtllXJ mil Jjljl (j 

c^l^ \W ^ .^LIaI eUl j o^^il 1^ jjjjil ^J^UI ^sLi^l 

g-aU^ (j — (l^Kjlji Ijc Lui — Jl LajSil j-o i^jjjiuJj vljIfLLl 
^i.Llll (jja ^jill JJLJJ .l^-ij^slj LijUaj_>j (j duJzjZ. j_>iil (j-o ^jj-i j 0 1 1" 
(jil g-oljj-JI (jl (j^ijLlajjlJI gjalj-JI Jjljja. jJLxilj ^J^o (jl 'i^J 
(jis^ <ijL«iJ (jr^lc (jjjijj^l JLS ,1^. (j iiilill 4j^jJL lleJc 



The Race for the ^jjil v_J^UI jL^ (jl^c o^'t ijl^JI j pljoll 
^l^j .N'WS j^/^uJjj A j iuQJI ^ ^ ^ SLkS J-c Double Helix 

vl^ 1 til is^J v 1 ^ f 1 ^ 1 ^ <i 

^aj <djj^ l(jn< ioai^ 4jj The Path to the Double Helix ^jjjil 

£Ao iaJLU (j .4_Ls Laj <jI <jl c^JI j^jLi J^- Llok LiLaj ^oij 
(^j-a jj^I «JLc (_£j^-S (_g j"i (iin jj 4ii2j Sjj irtii £-a 4_LaL*jJ 

4j| 4a.jjJ <^Lc-l 4-» iAjJ ^yjJjl £xa J (j S_jij d/Liil AS liiij^ .(j^jjiulj 
JaLui/ jj!j-lS (j ^jIaoLsi viij^j (j Jj^i-tli j 4jJLi. jjJaJ '-'^ la <<"*l 

^sju jjjjii ^j^ui V L£ ^ijaJI .nv- ft* 

( _yjJji! 4"-^ mj ^^j-uijIj ^ I mm (^1 La <L^jjs (jj ij^yjJj! i_>lj£ jjXuz 

JjiLjji (jiUj^jA Ijj \S1A jiLc (jj .La Sjj-uaj 4jK (j I (j ni^M ^^il 
4 I nil ni fl_>a.l (j — ^jLj 4 l~> n (j Lii I (j jj -i. (^l^ c^j-ll — (j^-" 1 - 1 ^ 

^L^ .iiljjaJI *Li^!l Sjjj SjLS ^ iL^kJ! 4ji^ mil vIj'IjLSII 
.UVN J±± j^-noL* 4JjLSj ^ <o3>JI dlj j okfc^' j 4>~£ 

JUj (joiic J-c .Rolling Stones Jj>L^ j^aJjjj Beatles j I'm ill 

£-aa. I jjjjj .4ji ^jjiflj La ^^jJ^Sjj 4 fa ni^\ (jt (jj m^ J 4-ml j mi l 
^Jjji-oL^ JUjl (^1 -S-*-?J ^J- 1 ^ 3 ^! (j^ ^ lajJI jJaJLLo L^iuii Lkjjlj 
4jK jj^a L'»->j .JjSlI 43lj^uJ. t^jLfl^ J^k.l N"\V1 j 

I^j^ua3 ^xuJ a5 Eighth Day of Creation jLLil ^Lill ^1 

4_ii v^^^gja ,_5jJI i2jI u^ji Mill ic^j^a-o (jVJ (j-oj .j^jisJI jtJjLl v^L^-iiu'^ 

4a-oj^j Sla-s Luij^^-o _>jj_>j ^i-u g r j i^l i_Lx*il (j pLij^I ajji (j 

iiW flij SjLc| ^ iiLuaSlI ikiJI .Oil^ ^Li (j (J^LaC jjjjio< 

Mo 



ifLjjjj gr.i«a! i-so^J! (j£J i jj^iio^ g^alj jj Jx C. elegans <jljjj ii^jj 

J^I ^ o3>JI dlj j <ui ^aJI jjo^JI jiSlI aU^I (jl£ 

(jl JjS iiSlj^l SjiJuJI J-ual oLjjJij j^aj ij Ioj as (jl£ 

<jjs JjJjlJI <Gc gUj o3 _£J-*jJI (jSl iL&^AJ-ij (j^-oJ ^^jIoj (jSl£ 

iJ.Lc s_>i-<iJI (jlj i<jjl5UI ^ Lij-a^. ja=-lj Lljl a^Jil <>> Ijj .ifcLSJI 

<J j^a. (jf>L£ (_gl J^-J 3" 1 ""V Iff a "' 0 "-^JJ^ .4jitfi ^j-" 1 

cJlj La i 4-JjjJI (jU J£ <j^ jax.jJLj <jl -1=^^ Lo^ -^lijj ol^i 

Jjjjia (j£ LaLaj JjljjJI J£ u nil (JjS> ?<tfljjJ=JI (jJiili (_5-£-ij (jl 4 a n 

SSjiJuJI jjU" jjjLj ij SjUA. J£ (j (jjjiljll! 

1 "">J (^JjLtuI !oj-o 1 si nn^l (j-a 4ja_C.j-o SjJ ifll Llj^ <^J^ ^ .' ""^ 

3-> ^. II cuL£ (j| jS!l |JLc» i^j-OaaJI (3_>UI viiLilijLaj j LijLi, 

^Jl J-«-flJ Lo^) vljLaaLJ.1 j-uu j-c- 4j[ oi J^" y."".' J-t f^J^J 

JKLfiftl ,:,i „„ p*.Ji\ jjti (^jjJI J*i; L£) o^tiill (<bl ol 

(^Jl <j* 4lja=JI ipJI JK^iSlI <i\ (jl jS!l (>J Scj'ii^U ipJI 

^1 ol o^Uil ^1 j 4,^ jk .^jj^b <Lj1 6l j^b <el 6i 

ifljiajj (jl jS!l Jj^aJ 4 tj ill II (j* iljU-a^ J2LlJI 4j| (jl 

•< (4 el ol (> ^ 6i^" Cul^D LoJj ilSljjJI iJ^I <jlj l( (C»U^I 

Yerevan (jUjjj j Byurakan Astrophysical Observatory ^Ull 



dil^sj Tommy Gold <jj£JI LLU dJj <j .Carl Sagan 

Freeman Dyson <j>^b <jLajji o^jf^b iFrank Drake <iLjj 
Jj^aa .uijj ii^uajJI ^jIjlII jJUj .Philip Morrison ^j^j^. ^-uLij 
Marvin Minsky O <„.:uo Cj-ajLo ^I'.U.^I jJI jMjj .David Hubel 
J^Lo ^LLj ^jjilj Charles Townes jijte jJjLi3 £>^-aj 
(>j .Richard Lee J JjLiiij l^Jjjjji&l pJUj .William McNeill 

Ij-ojJ-o (jl£ -'-''J* "' -/H^J J^Jj' iJj^ J^ 1, "-^J^ JL=-o (_yi£Li 

I on-> — Sjjjlil SJjJI oLs^UJI j jL^I SjljJ (j — 4-u=>U. lli^C. 

gjLi {y> ixijLLl! v^LijKJ! j_a J^aljlJ! ijl_>£. (j (_>ujjJ! ^ J^aljlJ! Ijj 
"S^^jjJ' Jb 6-° f^Jsj J^*- 0 {f~>3* f^"^-° 6^ f^-»>" J- 2, 'o^J 2 " 
iLJ olj -J^I jj-o^l I Boris Belitsky o < ""'A'.' o^J^i u*-^ 
j ■» »i j Ijj pLolxII SjjLo ,_^c jjLlIj <_j!j^iJ! (jjj^j^ cijl^ I 

j^j .pLo pUI <g! jlld Lo JjUlJ 4>jj Aai .ajj-mJ! jLa>j)!L> 
.l£j»iJI <ya jjJ>J.I (jl£ <ul (jljSH viil^ji jjij . 
Slj^. II Jjual <jinSLla (jl (^I^Ijjjj ij Sjalll (j <^i;j^ j^-lc- 

^jIjJIj J j -. j I Ij mill gl"^." Si ta II (jl Q< * o~ a 1 1 f I^Lil Ij^Jja .LjjjljjJsj 

(j-dilll -A^ '"^?" SjS ■» n 3jJI JLi-li 1 j-ojuU 1 1 ^^^i.'illj 

((.iul j^jJI S jiJni\ ^ 4 1 1 CulSIj <(£>^l J) 

LjjLkjj J£_j — iiSlj^l SjiuiJI ijILc (j J^jjIj <4fj^ 
j iiiatlJI ilUJI Lq"<--> mi (jl — LjIjI^j SLpJI (jc S^jj^J.1 
(j JLLo (j j^Jijj la^Lc- J-*^ J-ojiLui Sj£i ijiiSLLo (j Ioj (jl^ljj^ 
jjplJI (j^Uil JLLLI (jl^ .Icarus ^jjK^l <^^l oLuljJI ii^uo 
jjn^ cuQ jklaj — oiu (jl JjU-j Directed Panspermia 

<Lu 51 ta II lj| <Ul — Sj^jil j^i. iilLdl (jjlLa II jn» \ La — j 

J^. SL^. jO t^" (jl J-aInJ.1 (j-ai iLaA-ua <jj^-ll (j i_j^ljill JJC- <jl^9 
j(3 1^" (jl JjS <iJLia> 4^aj S" n <la.j-o Jl Jj^aj (jl J^" 1 1 (j-a <jl La^ 

^'^V 



(_£_>i-l ji-ll^jC- jLojlaxuL ja^oLSJ 4_fljjia J-iAil <^lj iiiJ'iLgJL -. n 

vili^j .LlJ^-lJ! 4 < i m" 4_ija. JliJul Jx. (gj"^-" g-ljl^-^a ja^JLtuj| Jj-ljia (jC- 

Jj JLaI^.1 dLl^i o^j 2 " 1 J2^!l J-t c5jL<^j <jj^-" j-^ ul 

(^jiLtu <_y£5ji!l (j jj-a^l PjJjSi Cj2j J J 1 a i 4j| ~>jl <iJLii5> (jj^J LajJ 

(2j-o (Jj ijj^aj^l J-C Uuj iJ/Uull LiflJ mi (jj^J *^l JLal^.1 <iJLii5> 

iASLUI .ilSbJI SL=JI JK Mil Xua2 ijc <1uj j\ (j) '. ^Kx. 

J^>. oL^aiJI J£ Jlo dlJj (j I (j ft n (jU *JjlL1Li dlJj£ Cxil^j <<fj^?- 
vljLjjKJ! ^1 J^jjIj <iiij^ J=^>! ^yjJj^aJj jL^-' iaUjj mi^I j -SLpJI J-ual 
lijjjjaJI v^Lajjj^l OjJjJJ JcLulo JjaL*£ j^ajj Jl gllaJj ^P-" 

JXo ^^^i^l ^aLL*JL ijjLLa jj-^ in (j lis. jjLi ^ajc j-Aj 

Lajj .SjjIjoj^ II i_SjLla^JI j ni'^i j^Li^' (j^ *jl">" mm (jjjlll iJS-ijJIj jijj^JI 
j^s*. pj^ni .La (jl^-a (j ^gjjJjjJ^lL V^9"^ 0"° Lijjl I i^j^^i 

c-Lo (j ^ Sjij Jl pIjoj*? II c-LoJc jLoil Lo (jLcj^u iJuSLUI dill 

4j, w < Lg-ljLij Jj^- <4iJ^ (j^ <La Lcjj i».j-o SjiiJI J^jjl 

:2_J.L*JI S_>i-<iJI ^^ui^ ^js> (^ojLuSII 4_xib ^L^ .j^I 

2 a I" A. ^ ,7, I j I o ~ II 2 I I H ^| Nl .la I ( y a 

4 a j"'^ Sj O mi l 2_iiL*i l(j i^i ■» i (jiuLsuj "i! Lo lijj 

«4jJjlxiii ijjJill ijji^ijJa 

jjJaJI Cijl^j ifj^UI (>=> li-4ij-o LliJ>aJj Lak. 4la.S!l jJc (^l^ 



jLc a2 ^L^ (^j^OojlJI (j>SJI <j-a oUjjJtJ mil . qi,-i"'<n J J I a ij ((^CjjLQ^jil 

^^jJI oj"' "'jo II "^^hjj^ SLa-s j-ljl L^'<j~> <4_J (j[ c5^JI ^j'nl c5_>^' S>° 

(j-o JaiLa ^l^jl 4 mn-». jLii-Li <j*i!_5 .ULa oLoj-"J_j-o_5j^-1I (_5-S-" 

Ijji — jjjU'll aaj La v^nLjjij 4j2LJI Lcjj ^j^-Joa-ll cijL^ — 

^Ijj'mjflll (j* 4x.jn-*» o 4 ma'< 4j| ^jjl ^JJ 3jflj*C (j jiij 

La IjjLi j* Q in II gjJ>U i_J^ill £j\ I j~> jjjj ^ i Ai" Ij lijj^alll CjLnj m~> II 
I (j jj -i. .Ltla 'in (jj^-J La SjLc 4jSU < ji^xu_jja j jSU I (j LnjS" inn (j^J^J 

43lj Jj oL-j^ ^ 6' ^1 R og er Kornberg ^jjj 

4j^jjj IjjLi gj^jjj^ ^L^ -Lnfljlr, JLgjj oU-ljls^lj illu^l (j^> jIj-ui 

<iijj^ (2jI i 4 1 Su£ I Ln'lj-i. La Jja. Jl (jioi5>.jj Ij <<^jLlj ini'i ,_^C S,£j£ 
oLaj-ujj-ajjil! ^jl I j~> jjjj i^i'il .<GjL*£ 4j (j^aLkJI 3*-U' (J^ (J-° pd"'*'^ 
JJJJ ^jJ^i.! 4j o\ <S^ i^Jl^jUl (>a J*l£ J mlm" ^ oj^" 

jj j^jJI iSjj^alll vljLaj-uiaJI J^a. 
4j£ (j| (^J-ll (jLi jij (j-aj i J^l <Lc_>iLa 4j|jU ml J^a. &JJ.JJ i q"Ij (_gjJI 
'-'(! -LnjS" mn ^L^ Ijl La-a Sj-a i—S'j'T Sj-JuC ^a3l <La.Lujba (j ^n ~> JJ 

Lajjc i^j^u jl i_r" ''1'^ °j •Aa- C?l ii-oLc 4j < » i ,.S *t rt> 4 K mi n <i>J^ 

Ci^J jajl Lj^. j^UII j 4 K lu n ^ j <4^vjL>JI JK nH\ ^ La j is jjS^j 
J i->" (j S^jSUI 4jjLg_a Oj_>J .liiljj liLij^ ^"<n" ml «.v_jLflJJI JOC» j»-tul 
i uS> Lajj^. — u i I j 1 1 1 ' j I I ijjiaj jiLiI vijjja. LaJjjs — 2 . ,„ \\j I I J K 

Writhing jjjkJI ^1^1 ^Ll m^ll Uj uu3 ijlaJI (14:1^^1^ LWj 
(j! acj a3 (jl^ (^jJI iusjil SL^L^a j .Numbers for Birdwatchers 
^.Lc 4jl4jJI j ajOaJI JL5II Lai j ^j^^ 4jjS1i 

Linking Numbers Sjj^jIII oLjm^lL ^LsjSlI J^jj ^1^ ^ N'WV 
JK^il j iikLL^a v-jjjU! ^ JjL=. dj_><: ^,1 .and Nucleosomes 

CjJJjJ 4aU n . Sjilj ji.K'iin j=,LjS!l O^.! (j^j .uiLfljJ^I ikjjia 

^1 Sic^aJ ^jj^. .SjiljJI (2yj J^-A ^AJI J^jJI 4jO£. 4jK_a (j Lj^jjl 

.J^jJI 4jjJU LijjLji) (2)L^ j^.1 



iiLgj (j .(jjj-JojJI (3_>UI oLltJU-m (j ^Ll3 I Lxa n <jl£ <j! t^jJI 

N'WV jiLc (jj .«JxulJI U» ^ ^L^-l (jj_>^_ai Sao SjLi.| ji.1 \ W\ 

SjjJjaJ! 4ia.jjj J^j'- 0 <j-^ (jlaj-iulj (J| 4jjji=> Jju 

J! <G jLj <iij_>£ (jJtll Ijjj^lij c^ljLfcj (L^k*- 0 I Barbara I 
j-Aj -(^fl '»"» "ill ij ^L>l 4 * <s^\ c-Lxi2 a j I j t-i t '(^"j'j'yj LuLslLuIj 

4jL> ^j^aj I.1jj n^ljliu i~i nil <illj_io i.^O ■» n (j 4jJLHI Sj-aJJ 4jJLaj J- 1 ^ 

.ijjj^iJ! iijLj a mi l J£ ^Tmj mij v^jl^jJI J£ Jji2 i_aSj"j m 
l5» ^xL. J3I =^ r U (jljjj*/^ j (j^uulj Jl 

4 mij jaiaJI (jl 0^.1 oJj Lo c> 'i'i'sl <j»jl*-ll JU-o (j i_iul*JI (jjjiljlll (^-o 
■ (jii 1 <n" 1 1 ni Jl i QlKlll <iJlj (j cj-fi>j-l jiJ <ilJj£ ((.Ijja. ^JLo-o 
3 ■» t-i5"in vljljls J^. ^Laj (jKi S<Ca <K_iua f-jja. (jl£ 

(jAaj Jj <i>j.J-u=J 4iL. j Jl (j* 

J^jj (jl llj_>flj jliirilj i— si » <m | SjLi-to i_ilt-i .pLuil (j jjjJuJI i_i»"IL 

tail's 1 ni ll JjJjJ ^ a in" nin (Jl (Jlj .cjLxll ja-gj gr~ 0 1 1 LL^j CjL^jJ 4 « i^i 1 
<La.l^aJ ^ k'I'^j <Sj^L»JI c-(^_>il 4 I t^if (j^aLifljl Lgjl ,_^c 4jJLa. "ij 
Ji-Ao (j jiLoj^sJI jj-uijll SaSj-oj iiijla i^.ljja. Cxi\^. i^l 11^11 dilj (j 
(V^o ( ^fl ii'l gil l I (j"ir„U ml (^jl JULi oLcLuJ (J-^ J^^" J^ J j' Qj-kjil .SjJlil 
( ^a m* Mit L ^Lj^ (jj ^.Lil 3 ■» iAj Sj^jil ijLtjJI (j djj^ Jia 

(j A ■» 1 1 f(_5_>il (j ^LaJljl (j-o (^L*^ <jl^ 4j| (^o ^_>JL jiLI 4 ■» i^i i 

(jL»j jli ^Lkj^iJL 42jLlo| SJLoI^I £ya e t JuS\ ja<i llJS (^l^j Ci2jJI 

ijj -lijJ^j ljj-m (jl^j ta-LujJI cGUji^u JjJ^ t-sjlxujlj ijLgjJI (j llLoj 

iLjlllj (jlj-ilj L^JJJ l_/uuj-"J (j v2iljjaJJja jJhj (^l^ N ^V*\ jiLc *-"->J 

•<J"J Ji vV c)"^'"^ jj 
La — <ilJj JJLJ 4<I,mj (jl <Alj^ J-£ <_i^.j ^Ul g-^ljJI 

JjjiJLl (jl jii — ijiajJI ja^jL^. (j-a iL^jII isjjSl (j pLaixJI ^ t^i ■» n 4 I ■» 8 j 



(>j .4j£1o 

<J*iJL SjU-^ II idt (j^oulj jif .4-mL-mJlj Sjlj)!l Jj c-fll mm^I 

j-oLa-j JJjJ-l J^^^b '($j' J )" Ja*JI J^.1 (j-o J-X-flJI \\\ (jc J-^-JJ 

4_J| iOaJi LaAlc i\ *W0 ^Lc ( _ ? jLjJI ^Jj-Ouj/ j^ai^jj (j frl nwiiU ieUjj 

Richard g-L J jjLijj iuUI ^^jLJI jd*^ L^a, .^ujjIS 5aK j 
,_u^,\ a JkJn j jiij ^ J. H. Prynne <^_>j _>^LiJlj Le Page 

(j! djj^ jilj Joseph Needham ^la^ >-sj,Xy?J Liik <>ujjl£ 

JjJjIj jjSi j_>2 __>$-<Ii Sjl (j^ajjJI (j a" I I Jjlj (^j^-l ig-^J- 0 ^ 4-ojijI 

C-UjC^I £j\^J_>iJ| £ya v2iLcj-G J-O^J J I ^ '"II (_ S -'"t-J SjjLul ituljj (^1 

lj 4-<ixu! i_ta oii -i^^ Sjj <<-i i 4jjaj (_jJ-ll J^^l (J^J j 1 -! J II E-l m"-fclj 

jj *i! <ilij^ (^1 g-^ij-^ Cy IjjjI La^j ^j_j-oj (^jjjillj (^1 Loj 
lac LtLii <JjLiJLj iL-i jJ <jl lLa.LLa j-Sl^l j .IjIj^ 6^ 

(jlj'n t IgJJ^' II <_u5>jJ.I J^a- i— l 1 1 f-^- 3 - (j (j-^l ol^^-iLaJ.! ic_5-aja-a 
4jnU II <G*i!L5-a Cul^J (j nl in ij^IauLj ^" ajj (^l^ -J^p'j dal-JLj^^JI J^J^- 
J^j^. i-m'sj jaii lia- <GL-u3ji^- : > jjij (^l^ 4j^J .^jjis^JI (j gjLaj dAJ 
jiii Ijja. <Luj_^aJlll 4a iS^. II jdSj ((jjJiulj i^LA La^ (_s^^ C?' 

i-.u'sj (j! jlli.1 idJ j (j^> -^jj^o Jj(i La$ 4 Q Mil Q II >_a j-^'m 

Dorling gilJjjj .Sj^uail II aj^a. j^Lj LLj'j 

^^jk ljL^J Ll>a5n (j! JaAJL <la V IU ^l^ ^ill .Kindersley 

3j wn'i II (jnjjlatl ^((juLflil)) j& <4jJ^ <^.Jlsl {jK .JLaJa^JJ 

r U oT/ L) „hM,ft ijl^ .djaJI Jl cljjJI <> »LA*iU 



^vAll ^Lkjj (Ijjj-uJI isj'iLixi .lie <Ga^ua J^. djj£ ^5^- (ji 

djj^ ^yit ^vo jjiJ/jy^cu j .j&i jx. ds^a ,7^ 

Frederic de ^Lai^ dLjjjji jj-i^JI a* <b^-s 

djj^ v^H9 -^HJ^^^ *i L^jj-o SjU.1 A 5 j I Hoffman 

diJ^J j2 La l~Tl (ill (j < ^ i t-i 1 1 Q^. jjl (jnK n i-uj-o (jj-^ 

*ioLc. (^ji-i (^1 i-'-^j dlj-uj „\fl ■» n J-C iijLkjj-JI <_ul j^oJI (j-o 

jlX.uk *L5jU .Lk^ Ij^J ,j^L^ ^U. SJ. Jftl J-c £jLiJL> 

^a-il iuLoS jjj d jLailJI j Aarhus University ij^U. j J^\j 

oLuj^SulJ! (j LaLIIjI i -i ^.ii^! J oju gjUJL SLpJI j ^< a"ll S_>^. dJj£ 

(j (JjjjJj Jjj^jjLa. Ciil^ ^Jjj^aL^ (j Laj3>jlj fl"l m l ^j-o jiX.jJU .j-oJ(JI £jja 

Totnes jZ£ j Dartington College of Arts v IjSU \;~jb 3J£ 
j ujIj.mII SjcLoxi JLacL j^^ID t^La- (j 'Devon (j^iyj <j 

ijjjll djll djpj *" (ii n Llalj La Ligjl ^^aijj GLa ^L^j-aj Lxjl£ .^JjJ 



Li j$aJ\S 



IjJLilj j Roseland Drive alJIjjj £jL<i j ^JA* lj>».b-iul 

S^_ua3 SJi-SLi LiJJLjj iJ^jLl/ ^ualiio YV (j (j-GLojjiJI J^j^a. idJ^-tu ■» n 

<ulc (j^_>£. JllJI ^L*JI (j .iijjfll! jjliJI ijj^ J^- cs>^ Sjaj ,yaJl 
<> S jiUJL ^LL^SlL J <J c^^n i^lj^ F. W. Kieckhefer 
L&jL&jjlj Ljjja tli^ (jun mi oj-ii i^'iLjj I .'.I Lajjj Sj^jlJ! jKil 

(j LflJaj-a 4"fl taj <j! La£ .oLltJU oJl (j LijLkj^jj ijjULa ^LojLflj 

^.Ijjj <<j^f^' ujJJI Ji £»f>JI j <4;j^ J-*-" 1 d>=^ 

4_i_<iu iiiij^ jT (_gJL<iil .Sjl ■» mil 3->,>j I-ojIj (3^La^j uls^j,^ t*^>-*£- d 1 \\j 
gj U\ ...1 ^jJI taj-uuJI jiJ.L Solana Beach uiiu j ^ ... ^yiw j 



SjBji^ll ^IjLjJI pljjl <ui iaLS'bLl (j^laJjjj^ fU^' "Lx-uad *UjL*JI 
«WA f U v T/ ol ,U„,ft Jl jLl/^L <> Ldjl ^1 .UUsjjj Jl 

(jAit 1 ^jl (M^."l (ill «Sj~> I Lib lillj^ jl_>2 Jj-l .4i_a£-L La (^Lc ^ (j Vs I 

jLuj ^Jj-**" U^' l_r^' LjjUcijjj *j'>.jfl in 3X0 J^. I_all=> 3->jJI dlljl 

.i_ual*JI jjljjJI (j j-ojjJIj jijJLi j^JLjii 

3! ^ — d-._£ ^ 3 — Felicity Bryan 3LI jj 

W i*\ _A-U (J 9 3^" J I'*"* 4_lJLlll d " , M 11 .^. Sll !Afl I ^ 'X 1 rd A « jj 

3l£ .<GjL^ SjLc! 4jaj< oL^IasI J! J^ajlJI j Peter Kindersley 

JCj (_jJ.ll 4_si^.ljll 4 -n mill 3*SJ « ^Ji^-i U in '!» (j cj£_>j J-uij,.\'\ i*s 

JCjJ.1 3j£j N'WV ^j-jLjJI 3^jl£/jjLu j JJ^. <jl £_a tJ (j k~ Lg_> 
(jJsijj jdi <Lo a^. idl jJ iliij^ g^-Jj' -ob^ 3 " / V 1 ^-^ tP 1 -^' 

^LuajLiLa (j (_Li.J iJjjLuJI ^L*JI (j (_)Li=i_^jiJ! (j^aj-aj (jjj (_5.UI ^J- 0 
(j jjjj <4j| 3^ ^Jl (3c LjLj£ II inl ^Jj-J 3K-IJ-J I'ljflTnLu j-a 

^1 jKiSlI ^j^l 3! djaj dJj (> "luj .(^cjj^Li ^1 ijl^lJI 

(_Liujl IjJ .'tgji.^ail "Lijj^JI jjJI "LijJij <Gl j^iLa-o JJ(j "LtuLaja. j^jj 

0 *j'"jlj t > Jl ^VV ^Lc (JjjjjKjI (j ssl jviu j3 J^jjIj (_$aJI JLSII 

(j^U, jI^j Alice Mayhew (j^I Jl V K S jli ,^1 .(jLjl ^ 
Jji^iK «(_>uLiiilii (3x1 pl>a.I j-^aj .Simon and Shuster jLui^oi jjl 

SLaJI <_jLj^ ."-S-^ S'^- 2 '-" Jj^I J^j^- Jajlj*-o J^?- <clji^l iixuAa!! 

j 11^ lis: LtjUJi liU: v iJiJI ji^ .\\A\ j Life Itself 

JK nil (_>£■ juJajJI diijS i-u's < (_Ll> .(jj _Aj^-1I (jiAJj jiJ ^c^-ua^ (_j^J i(_Li^J.I 
SjjjjJL ^-1 a '-II 4_iLua! (_)jSi ^pLAs 4iiiuu jjj 3j^-" d ^"^ ' d '~~ 

"LLuiLu 3aj^ olj^j-0 J^. Jilj ^3 djj^ 3^ N^VA ^Lc j 

Sloan Foundation 3^ S.nci^ ULc 



Uaj iLL^a J&1\ (> 3I.mI.mII j d>h?^ Jjf .Basic Books 
Disturbing the Universe ^jU! glcjl (jl^laj 6^-^ v 1 ^ 

Advice to a Young ^XJh |Jlc Jl S^j.^t (jl>Uj jIjj^o JoJ 
IjjiLu jJj 'J^L^j JjlIJL <iLj£ j2j J jju (jSJ .Scientist 

<lo Sjj .mo . kUWli ^jlijj (j! (j^i^u 4 .m.mJxlj Sandra Panem 

Sjl ■»" .11 n SjLiC ^^SlJ — (^yj^JLa. -uu.1 V L&JI J* Jikf .UAl r U 

^ijj Jol .m'i i 4jLta. ij oLt^j^jil |uil j — N S o • jiLc (jialiil^ 

^jJI jilJI ^L^ • ^l.iJI JjU'll <>a jJajllL^ LlJU. (_yaiJI sL^j .JjiAJLj 

.HiuLoja. ^ ■ jiJ 4j£J [j j^a i_iLjiJI a l S b 
jj^jJ^ji (j jiJji gl^jl iiil^-ol Jl vijl^iiu SjjJ ij.>"" Is J^ 

L*^-^ J-* 1 cAs*-^ f ^s o>^bj i>° f "'^""" b «fJj^' 

JjLoujj JlLo ^ ia< Jj-o-a fcjjj (J-"i <j' Sjii (3-o Lj^Cj-o 4jl 

^ .WAl ^Lc (j pKall ^jj-vi* ^-a2£ ^ .Richard Dreyfuss (j^jj 
(jlj'n t lli^^i 1 -^ * ^ '"^ "'" i_r? i_r? 4 a Ct^Vtl ^l^l Sj^Ij jj>j <jl 
ij^kj ^ ^jjil ^J^ill J-c. ULlJ llixa Life Story SLp. i.uaS 
(j^g-mlfljj-m i'mjI (^jjjijIj jjj (j Jeff Goldblum j^LjJ^a. . 
jjj j Alan Howard jj^U (ijJ^Iji Ji5 j j Juliet Stevenson 
.<4jj£ jjj j Tim Piggott-Smith cxy^ S'f'hj 

^Jc j LiLiij^l {JL\ .JSjlJI S^uljj j Saj^a. <^-a SLp. ijljjj 35<l ..ill 

t_j jLi, ,_nljjj Richard Roberts (_vuj _>jjj j jl .Vuj . 4ji<-ill dlj (j 
oUl^pJI j ol •>_>-■> II ajjjJI (j! ^jLa, gl>jj-ui Jj^ j Philip Sharp 

Wo 



IflllVn <<Lkjla J^Lu, Jl Ct/wnfl'il — LjJ&JI ^LLj — i^LiiJIj 

4j| (ji jTill (j-o J-ual " mi* (jl i-J^-J 4 lajftll Jau^LiuJI <jlj »4 ti JauNLuj 
4-Lual" oill ^i-iS II 1*1 1 luj^I La <jLc j^uj .^j^j-ij" 1 mil J| J-tujJ (jl Ja3 J^uj_>JI 

((oU^hi Walter Gilbert jUlj l^xk <OH=! ^jJI ^l 

iU^Lu 4-ua_>iJI (jl idjj^ est) .3 hull jjlfi «C)L>j.h£)II» p miS'i ^1 
O^LSII (j* SjJdaJI CiLiLaJI (j* IjIdiLo (jl t^-j J-SJl £sjj.1j ^^Sj 

I J a i ...iTs i .^xxja (_jj m\ (j (^LjJI ''Ij^JJ I () i a * J i_SJ^i_jj <4 0 1~ 1 1 

3JI <Gl'ijn^" 4j_>^j <ui j^j Science ( _ >u liLui iUJ. ^L^i=> Qjlj 

.Ji/Vill 4j (j| jSllj 4n,iiflMl otifcaJI 3 ftj ta jj 

(jiuu (jl UjLLo J^-jjI JjJ 4jk L^-JIBI Sjii <iL_>£ j^j Jliil j 
<JLi <Gl*j <«LuU! <ul (jl (j^£j j3 f^f^-ll j <e| d[ 

JjS! SjiAU g-jj ^ill Richard Dawkins JixSjJ JjL&ijj 
.The Selfish Gene ^ilAl C^JI Li^ jS^II j ^ <W\ f U j 

la, (jl tf Jl ^ (j! 

J*JL> 4J (jl ^Jl (> j^l Jaiil (jL jULi^l Jl c^JI dJj j 

jjtVm (j-o (jJiil (jil '(_5^-ll (jj^-ll jJij (j-o ((iZjLiLaj "iM Loll 

J^all jjj l( jS!l ii^lil j^cSlI (> oa^uol ^Lc,^!.!) i^LkLk Sjiij 

A^A- ^Lc iij^jLx, (jij |J t Jii\ .j^jjin'sll oLuj^rji J| till j j 
jJc j "iijjiJ J^=l fLj-^l U J^.' "' (jj^" dl (5^ Cr 

ol^ j^l Jjl (jj^i Ijl mi'imio 2^-^; 6^ ^ <4 ^i 

O ... .nb CetUS (jjjj'j.n (ykj ^ii^^iJI L^.^Jj'i<"ll JU^o (j Jaaj 

Don ijjjj Ronald Cape JU^j oj Jx. j< ..n ..i'il _>i (jLu j 
^ * J- 2 - <j- j > i ^-- 0 6-° J'^i^j <4;-£ 6^ -Glaser 

j (^jjaxu j <G3Lk ,_ilc.I Jjjj (jl^ .ji.L«JI j Jxx ^.LjT JjLLo 



<ULi__ Lgjl ja'f.l Sj__> ( _ j j5>j i^-^ a II j-iJL-a _jl_L_ gdLx-oj _jLi__JI 

«^U.jUI SjUI» JjLn Lji^l Vi-)-^ £y->' ^ -^b^ 

■ i_ilall _jLa_,j>^l Jj>cj ^-Jl tjLjj^l 

Jj^__U <U5_ic.l LXLLzJ (_5_JI ssjl_>3 jjfl'<*l I3 *" mo Iq'ij~> <4ij^ J^" 3 ' 

(_jj-— U (Jj-*-1I <_!,/_ ■!■»" m i !_<___». iLigJjLiLi j_ia>l _)-i.i_l (j^-t^-i^ll J_».l 

.dJ j _ya "i SL-JI J__! j £1^ ill Jx. 6 jl m-^I ^Li _,l JjS < N "\ £ V 

dLj^ _)_> ._;j_^l 3K mi l (^-0 eLg-V^lj Sj-o Sj_jJ<JI ^jJljjJaJI _,_C 

ol riwn^L jla Horace Barlow »J ,L 

oUI» (jc »_>^ c^JjLa 4^*-^ j 4-*^ _2 (jl^j (jjj-___>l (3_>UI 

<Ltij£ _Jj-»-l Jj^-ij £j____U ^^ajJI jL^aJI (j «_jl i q.n^ll 

_Uj_u „lfl ■» n (j Sjjjj IS^S"?- 0 < 4iJ-' 6^ ^ ^ ^ f ^ <Aj -CS^^' jl(j-^ II J-a£- 
J nl\j (jj-alJJ J-a Liil_^.l (_jJ.1I <^l 'l"l" m 1*^11 i_jjl II Jj^aJJil i.UOjJ L$J_ 

.Iiil__| J^f* <J ^jj*^ Torsten Wiesel 

<L__L_J ujaj mi* £>J.I (j 6J_a n LvbLi. I j .n"<l _2 JmijSj Jjj_"5> (jl£ 
I_>2 .S__a-a Ljljj (j i^-^a Ja^aJ^i. ^ ij_>iL_ ^^.-iill JUJ.I (j Sj,A=_o 
jiLc (jj -iff 'i mi l j-a <ia£. J-i" (j j-aliul_9 (JjjjjSi iLa-jl <^J^ 

t3j'iS"ll ^jjjlxujjiijLuLo ±q i n (j 2^-1 (jc Sjjj (j 'iLol^ LcjjjjjI WVX 
Jl JSIil (j! J >?-=uj .SJliJI idti j vjLuacSM |Jt (^s ^r^-ll JjLBj 

■ 3jii^tll ji^i«JI J^ja. .-m's Laji ^LojU^I (j I \ ^V"\ jiLc (j <iiJ^ ,.l(jln 

.'. . ,,,^4. II Jjljl (j II ^aJc |^\^ 4 l nil jaJc <jl <iil j£ ■ a.^.*<l 

.4_i^j^a^. CiLi^jiaj <iJLl& (J^uJ (j^-l S_^^o CjLjLlj »iJLlg_fl i(j-i^ n » I I (j^S-ll (j-o 

JSjJI j ^< a"ill (jl^jlxj N-iV-i ^Lc ollj^al i'Kfl'\iLm j ^ (jLu 

:J^i, ^ Thinking about the Brain 

lite Uj(j6n (j I ni ^ v_)LuacS!l gl olr. (j! J| 1_11.nH J^-jJ ^ 

.iLiSj 3iiji^ Jl J__j |J j^j^iil J 3K .nil (3_J .ijij U. 
^vv 



d!jj)!l j! aaJi JLUI J;iJ-<^ J-c- .a t-^" <lo LaKi 

^ f^DI iiukjj iL^k Sj^UI dljj^ ^*JI fO^-b 

<LLoL»_o J-oL»j — jj^jJ-' i-JdJ! ^JLijj^l JjS — d^-ll Jj-° jJ-l j^ 

.<Gl_JI <G_ij_i j-o jiii lj <JLjlsI j-o ^ pLi_tul mj ij^-ujt J^a S\ in 

JjjiLuaJI (iilj J-a£- 4jjjJa j-o S ha Ijliil I^QJLAa ■ jl (jjiill! f-LolxJ j£-oj 

j£J (LLo 3ajt^^llj iijjJI (jjjj-ij jl 1-1-^ j» .LgjjjLS j£-oj jl j£-l ijj^SlI 

«.J=lLs <a.jLa. jxi "ijLl Jtj-Lii^ fjjXu^W Lnfl" miIjJ i_i->" 

aJj^^l LL-ij-a JLjljI! <iil j£ SsUsJj (jjiill! pLoJc J-xi Jj jl£ 

4j£J la^LoiiSi^l a 0 -. '< n Jj-^- 1 ale- (j (j<l i^Vm <U!Lo a < t^f J^_>^ •'— ' * "J 

N ^ 0 * <j vijja- LoJj-o LoLaj '~ j I j»4-aJc ^ j^iu j! ^ ■ <Gl J! jl£ 

.^laLk. 4_i j^a-o^aJLi La (J^ jl 4_i£ [j* i ^ I I Cjl^aJjJI a-1^ a^aJlfil Lcu_u=»- 

a\»-a jc (jjiiuJI pLoJc J " \ jl Jo mil ja jl£ <iuu'^LiLlL iijLLoj 
J-iAi^l jaj '^(^ jjjlj- 1 SjtalU jiLc ^jiJ^I j-o J^. isuuNLill ^J^i) 
SjLc (^jJI ^jJailil ■»" ni ^il jja £_ualjlll IjjS Ijj (j laj jl 

< mi tall a t^t n jl i 4 n"^ I <il>j£ <jiu5ijjj Ijjfc j_oj «.4jj_^gJaj Lo 
jjSll-M (jjjJI dlljLi a"ll SjjU.1 jjS>L1=J.L> jl_aIg_o j^L ^iL) jl_ualiJ.I 

gjLoj f-l j ' i (j-iij ii mi l^jjL^ JLHI J u J^. d)ljj^!l c-Loic ~Q ...o'.l J^. 

(j^_olg_o l^ajjij aJ (3^-1 iLgja.La_j jl <*~Jj 4_iiflJ<JI oLlaJ II SjjJaj 

j <iijj^ Ijj .JjLiJLi SjSja^. II Sjy^tll Lj"bLaJI 4j a^iij Lo llai jl a^lUL 
Ijji Jiaj^j aSjaj^l IaJ. jjajjiln f^,>o-l jSLi^ 4jIjL^o (jJs_^c. 

.4jIJ^I a^i ^ JIaJI a^i ifljjJa jl (^JJ ^1 i4"^.^ll iJljli^l SjjUl 
^l^j|» Lijl Jj ijtll LgJ (^1 ^jLlaJI iaii jl Ojjj jij aJ 

«.iuiljjl J-iis^ ^JjLla^JI dJj J*-flJU jijj S^jjJLuaJI flj^l 

^*-\ cjjL^. j-0^3 cjjL^. j-o (Jj_a-J-& i_t t mi t i^v-ajJI 4_toL^. dlij^ jLLk.l 
5J jfl mi_< ^jji.jUJI aJLuJI jc 4iL2jj 3^. i^lj iic-lj Sj^jj^a 0 Ut" LgjSl 

laj .(^llkj^s^l fl^jJL L^k.l mi*) Mil i_n i^ll j-o jL^ Ijji licjLk. 

\VA 



i_JLkJ . 4Vs n JjaC Jj ijjajdl 4j ^ jijJ jLgJ ig-slj ij|_JJ5l f-1 <ia£. ^1 

(jjjjj)) " 8 .dljj"^ 2 .!« n I I v^jLiJ^I . a I ou^ l ^ aj ■ I ift j a I U ^ ^ 

Lilj^^ J^. ^alj.ii <_gdJI ^1^1 dljJ^U t-Luaj <_<;! (jSlI ( _ s la. UjjJ 

(JU — Valentino Braitenberg jmnlli ^ 

J^*. Jj-OJLJ UliJ^ 4_l^^j_4UJ jn^> LU (J^l LljLil (3 ^_Lfl-0 ^ilOC 

l».Lc djUuoJI ^ -> jjj^p J| <4;j£ tp' 6^"^' J?*-^ -^j^j^ 

Lalp. <iLj^ jl^ Jl J^- <jj -l^lt^ 0 5 lj I N^VV 

ijc <Uus viuoaJI j Ljj .(igJuAj.! SjjLuSlL UaU^a J-t LiJU. s>Tj 

(jl <-l>sJ.I JSjJLi ^.LojjS^I £y> "Jjj jil ._M < S ./U 

MM lii.1 JjLSl jlJ)) •g.g ,'*'"jL>^ J,>^ - JljJI j\J^-ll (j JUJjljJ J-tSJL-CS 

((.^ i^S II v2i\aJI IAjSj Jla (j JpLfl-aJI -^-1 J, -1I jSLlJI c£-*J mm 

Jfl'lt'l iliil ^yjjj^k.! Lajjc Sjl ■» Mill ^^jSj N *WA jLI/jjLo (j 

fljj II iijj^JI jjljjJI i al mm^I ^ySl (^Sll iiiuLu^l IViofl n (^1 J-J-o 

u' Sj^fljJI ij J-^s 4jil (JliJI ^jjlill (^j^fOuj/ j^-oi^jj 

.vii^_iJI j-^J- 0 Sjj^^iJI Sjjljll (i^aLkJI 

sLalc _}^_<ii! .David Marr jLa uajj ^ JllJI <iijj£ ^Jaa> 

jJLc i^jl I ■»" ^yUj (_5.il! — jLa ^ -£i2>ll t±JI 3 ij i_jLAJI jJ.1 

(j ^il ^JjUaj (jc SjjJaj L^ji ^jJ=> SsIjjj^J ilLuj i_i < mi_< ((^jj^iuJI 
jjj_>J <iJ=i_9 Cm-> — iiljjjaJI fLi^^l Jxul-o (j jLa J-a£. LadAj .vliLjaSJI 

W1 



4-luIjJ JSIjl — jjjjin^ll <^a_>j (j L$-ii Jxulj ^1 31^._>J.I (j 

,jl oj "il jll o| JLS .dljj)!! J^. Ijjjj ((LjLui^.)) I (j '< n j£Llj ./^adl 

.(joiJI I (j I mjH (_5J-1I Sjj i^ll g-o^Lo gr'Ti mjj Li-ua Lj LoijjLc.^d ^n^" ni < 

jjj^ (j . 4<<- j3 Tomaso Poggio ^Lajj Ij>*9-° 

duO^JI £ya Ij-g-^ 1 t5^4 » iSjljjJJ (_£_^dl II 4-uiljJ J_c 

(j 4jlij (j lu ouj j3 ^jJI i^JI (^Lk LgjI Jx. 4IJU. Qin^ mi 

4-ojU. (j ^LiiSllo 0 Ati J.C ^NLk^l .LIU- VO £s j-aCj JllJI ^L*JI 

(jmiaS c^jJIj iVision Uj^l ^Lij ^ cs^' jL° 

<*K nil I (jl ^-L^I^JI (j- 0 •^-^S-H lljfl? n jL° LA- 1 I 1 1 1 ^» "l Lllalj fl qj 

j ^^^adl dljj)!! j^i (jl d< .nil j-HLj jLo <jl jl^=JI j Ijj -d-ij£ 

jijj i_i J Jj if-(^Ii (_jLj Jais 4j_i kit II LjNLLJI in n Jx. £»J.I 

Jj NLi iJ-JlUL jjlSl OS dij£ (^l^ Ijl .^1 iii^. II j* (iiQ'I I jji.1 (_g j" in n 
pl/wiill j 4jlvill Sjy^tll Li^LkJI Jl IjUla JJi <USl <Jj ^ <ul 

.3JLUI 

Lj"iLLJI olii^^* j Sjjfl-^ tl dlj^iSlI iiij <jl^dl j dj_^ ^ujj 

<AL J£ .4j ^ill N 3Jljl^l Ij^a Jx. <Lik .SjajlojJI 

L^j — ij^adl S j^IlSJI (j Lc^jjii La^LiJI £)>jI jj^I ^jAj — ^f^j^ 3 ni^r. 

3j< ,| ,7i" vZjNLusj (jjii ^1 <<ii3JI viilpjUJI dli ^ v_^*i!t N • 
LnLLJI Jl iu^LII oljLi^l pt^to Uj^c JijXSj 'c5>=^l ^ >iLLjl 

(3^-aII (j-o Jjl£lJL (LglLtJag fljSl SjjjjLuI iAxjJI £sjj5> tllUi (jSuljjj 

.dljJu^U jljjjlj jj_>J J-t (_5jll S^jA-uaS Sj^ljJI vljLa^JjLxi (jjJi-J 

■ iJlaSl li^t II i_ sLlJI Jio < ^jJ j jj-ojjS I L^j dl^jjl^l (^1 <^_jja_u3 <tfljjJaj Lijj 



La <£3>i Lo-o Lkj! 4^j^sJ! ^1 iiLg-UI ij ^-loI^JI 6-° 2^°' 
ij <dij£ (jL^ Lajjja. .iijLU! ^ el_>?-l (jjljjJI ol_/vic- (j-o ^j^Sj 

(^L^ (_jjJI Lojjijj-aJj JjLS N^A* jiLc (j^a-lu^jj (j jjij^jj ^ _/ jjj <l jd SjLij 
^i^yH\ JudlJI dlj jl£ .iLuailil dl^NLl iij^^J! ^ II jt-^jj 

v^LilijLaiJI >*-ljI ij ^M'^wn ^ j£ iJj"mMj£ ^jil 4jmm-> II (^U-Sll dd-l 

j v^LiLki. pliW d^ Jl N <\AN f U j 

dJ^tu i.^ (j ■» n (j JjUlU (_jjLl-l (jj in l mm in jd_>^. gdJj^-oL^ (j <li-aj d-ij£ 

f.1 ^ <jl£ .jJ-l (jc Sj^d.1 oliljil J-t £isLWI j <G^LJ. iC£*[c S J. 

gj 1 f ?M i n djjj-o ^ n\Q II d-J^^ Jj-iJ-ua ^1 ^jjl J-&3 — (jj mi i mm i n 
Z) Oi^ <l>i^3 '(jj-^lj <Lo^io mm iilu ^o_j£.lj Jj a t j.1 Ij ~> jj JLm (_Lu<-o 
iiLii^Li) JjLfc ^1 mi-> J2-*j £J-ojj — CjI'm-^ II jdlx. (jjjJ^A ^ 4-1^. 
(.Ioj! dj_>£ acj jd La <Ld Jj-A^ ^1 JLuaJI jl"" SjI^A Jl 

jjl cLLa i,)!!-, as djj^ (^L^ 0 *s Miijjj^ ^Ltdl ij 4 1 < A ^jJI 

J-aUll j (i^jj-^'ll pLoidl JLuj ^Ij (olil mm^I _>i.T ]jsu, 

Id^J^-o 4jjLx^ dj (J^ 6j l3 m l Cj I '"° l aJ 4 mjj \\ t Jfl_tu*^Li 

j ^^A^j Afli .Ijiia JajJI Jl ^jjL Jjlj jd 4jl ^ .Ssl^SJI ij I^jLvoj 
^■»tl j> ■» Un (j t ' i ?4J' ij elj-i-ll CiSj cr*-^ f-* '^l ."^H ' Lcoltla 

4j£.lj^iJI v^ljjLkJI j-SOij (j 'SjL»JI (j J^jjl Jjdj {jj mm mm jo 

mi < aninj djj^ LojSjLiiS j^jlll (jl_aL»JI (jj .v^ljAa-llI SjoLtaJl 
(j-o 2-^1 <Lgji.^o jjLa-a i's \ mi o^i-aj 4_ii_i£ Jj*^!l io^J^-S- 1 

iajJij iiiOJIj iJjjjLjij JVj^ ^jj^ J- 2 - ^La-j^l -i:;- 1 ^ 3 K mi n J^>. 

.^Sll 

iL=^o j vij ^1 ^L=H\ ijjJ^ J-c 3jl<5* Mitl JL^-Sil (^1 



<4Jj£ £11 Ijl .lillt Jfl k' ^1 «3jljflUII)) j! <ui cjji^J.! ^ 

lj JaJU iuoU. 5jT ^^Aj i^lj.ii'iH fkjLa.SH Jlaj <jl (jSLei.1 ^ai 

iiLikJ! JaLajSlI dJj (jc ill <^kjiJI eLu! 4-*^^! £>*-*jI <K_>^ ik-j^ 
il^j-a (jl ^ JL£j j-KI ijj^jn .JiS" oiil (j L&jac. JjISjj 'Lgj-o (j^U'llj 
iijJiilL (jl^ ((.iitl^Dl ^LJi\ ^U-mj j U^Luj 4j*jj~JI Cj^l 

.Ls>jUli.l Jj^." .nil ^ ^K idjj^ jKil J£ j jLLjuj l? ijc 
JjU Ua <4i^uNLiJI ^ l^jjU 4jLa^c.t o2aJI idJj j i%K < Lou£l 
IS^'II j3 UK (jjjill .Patricia Churchland ai^Li ^ Ui^jjUa Paul 

JijJI 3Ju2lia (j Ijjjsliul (3j3.1I SiuuNLaJI Lajs>f-'jLaj ^ba"'^ UK .idJj-tu 

ioUl <£.JjJI CiijLua .IjJ _>^i=iJ 3j<i^»ll jkilx-ll (2jK 4jJj_>^j Sj^uaj 

UiojjU idJ^-tu ,,^0 ■» n jj2lj "^;_K (j^nU (j <^aA aj'^Liij^ Jl ^jJ 

JjLflJU i-'^J •'Uj-^ ' S-K I 'in If . )) :<Gc J^alj CuK .Sjl ■» ml 

J(^jJ[ V. S. Ramachandran ^IjjjUijLalj ^1 j (junVill (S nJHi\ fJWI 

^aA <LuLui^JI 4 u i<~\ ■» II 3^al*JI (j -Af^" f* (! f* ^3 J-*->J 

jx. cG^Sil^j U^j idj_K ^ _>j jJ .Terry Sejnowski ^K-mi/i-s _<<.. 

■ f> ft J -^ J LaK Ijja. ^^-J^ajSl^all (j^al -n ni'j 1 ! <J^a. (jK IjJ i U-^ II J^aia 

Gordon ^ <jjj^j ^IjjjUiijLaljj <4;j£ (j^I N^AV ^Lc j 
Helmholtz jl) ,54^1^ <jj^ — Irvine ^li _>jI j ^Ujfi — Shaw 
(3_>UI j ^^aJI 3-ujUi. iujl jj jLS ,^jJI ^UJaAJI ^1 oiaa. ^1 .Club 

■ Mill (j S__ys jtil J^J^- (jSiLfljJI ^JJS> 4 !■» n^. II i_SJj5i J-^UJI 

(j v2jljajJI cijSr. .vijUiiSUIl dit (j 3 1 niLu^l 2 . ,7,11 ii, ^.^,^1 
CiiKj — UjjUuUj Viyt£i iiUuil i 4i,-i"'in (j Uj>Sj <j*^ — (j^^J^i 

< p » la a (j fl"*'~J (JO 1^11 La 5JLs Jljia j- n" ni" j pla£. ^^.^aj Ijjj 
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Sjl ■» mj ^^a-jLuajj I ^J""^- Ij^-l^ ^J* "7* ^ Sjjj ^ ■» la 1 1 (jj .C^LS-a 

Lo£ v^l^jluj S j-Oot J^LL La>jl_t>£.l j-l mi" m _^ajJI <LuLi £xi\£ (j| SjjU.1 j^C 

di -. < 1 (_5.il! dii j^iJI Lo->j .4_iLi_<i (j 4" nil Uol^_*jl 4 mi'i < 

j3 ^l^ ^1 iLik^l ^-jS Jj>_i UL^ dij dljjl ojJjj -ioLU jJ-l 
jjj 1 >&j (_s^L^*^l jl^^-ll ^ij^ i^KS -ilx>""l9J ->^J->? I o U mi 

dLj^ jjj ^1 ia^ll .idllJI LaLc. iuLallJI jl_La J^. 4 iilwn 

■ 4 Mifl'i ^^l ^j-A LnflJ ,<ti\ ^t£j 



jjljj .itojjlLi 4?i diljj ^ Lojju v_jjjLHj I Lijlllj loll ij 

^Jjjj — 4jL-i. j <ilij£ Jla — (jl (>a ^C._>J Li . ^A"\ j 

^uLo^j ^nflii t (J^ -I^A^ fl ^ a n (J^-**-^ CJ^ t4j^La CjLijJ-ua 

SjjLU! 3j<jIjSKJI SnuStllj (jraix-ll JLiiJIj jj-^ .nil jl.tnj j 

\ ^A"\ (j "iLLflj J jla LaLc j-OuC iijLaU! jIao J.C. ..--.j... .^LmSljli 

ljj.UI idjj£ Jl (j SjLc j*jiL <jl£ -ijLill ^jjLa {]\ So 

j i^Uu; ja.La^.j iSj-^ -^b 6-° Jjj-° Jl fL»-ll ^'j <3 I^SjjI 

J^LllI J^I ^jLs> jjjnm Jjjia .Colgate Circle JS^-u, :in lj£ 

.jijjJI 3jj_>£- vZjLSjI (j <La.^jJI J-C. (jj <jl <J LL_a^>-uix> <jl£ . Lj^jS>*^ Jj^ai 

^ Ifl'Ai ..r< Granada Television blil _>^. ^jAJlJI 3£ ^ I on-> 
cujj (jr^;^ 5J>laj Cy — Sherlock Holmes jlaA daJ^-i 
£ j£ is — JjUJI liL c^JeV") 11 J 2 ^- 1 JJ J <# Jeremy Brett 
jjLL jiJ <ilij^ (3^-1 .4_*-a JajlJ! <ilij£ jjsiLiu <j! ,_^c ^^-alj iSaJLi <ilij£ 

.4j 



iSNLc. La^ISNlx. (jlj <4jj£ LA? ij-"^ j ^Li~^l (j* f^jJL? 

£_a iSj_j-tuja i_i" < sj jl iajJij ^ Ji-Sj <jl La^j-a (_jl (jL^-aLi (jl£ .4jJLtaj jLLtuI 

t?"lAj ^1 SjjLJ.1 oifljji JajaJ* j*k jaJ J^j (^ImJI jjj-cu 4jl 

(«!<iLSljl ^yjjli) :l(jjl<~ .-m's ^ri-uaS viiS^j ^Lsj 4-mijJ S^a-^ Sjj-"=> 
Jj :s fLoi«JI (j£_i (jjL*lll <ui Ijj ^jJI v^iS^J! <j 

(jt-iK-i-^'in |iJLc ^1 f»Uj .4"it j il-i (j J a J (^\_tu_a^gj.lj 4_£Uu^LaJI Ij^jj 
plj^^! Ifljlr Jj caa II <iLi5>L> liaJ-a i_jikj ^AflllL iij-uajdl ^jJjlJI <j 
|jj5> Jia (j! iN^Y f.Lc dL_>£ -(jr^' (i 

i^yC^ll Jla LcjLLxi j-Uj (jl£ SLpJI ji^g-SLai mU SLcJ-o (j<--> II 

jl£ i^^JI ^-SJJ-»J (JJLa .4j (^Jl 4^ i_sL£ij^I Jo3 

jIj^Iuj^I)) <yk SJyjjill Sj^^JI iajjJ=JI (j| JUL .idJj£ 1% uo «(^aJI» 
(j* ((.^jjSLfljJI j SjJAa. Lsjia i_iIU"" O^ll (jA^ Vi>?^' ^ 

jt-i'l'l LoOaC 4 a I" n 4_fljjlaj jj.1 (j La (jL^-a (j cliAa_l La I * J mi (jl ^uol^aJI 
?vZjJ^_j IjLa (j£J <4 I,'"*"' jl ^f^ 1 (J| ij^Ji 
Lajjia. — &jj&£. (j-a (j lXJ Mil l (3 ^a^a — dlij^ (JLal j^a-uaj o J I I (j»a 
4j| 0! IS- 1 ^' ^Luu J^J^a JLai^.1 (jl djjl £_a £ta \\\ ljjS> Ijj 

SLvaJI (jl ^aA Si II <jJ (j iaj-au fj^ii -l^a^a i_i > m (j| ■'SI I i^n (jj^- 1 <JJ> 
jj^l jij-a (j-aj Ola i-J,^! (jl i4 uu Sjjj^-oJU CiljJ 

g ."<"».' 6^ IoSjlxi l>^- J-«iJLi (jL^ j£i ijjLalL ^il Lai .ikLuj 

jjjjjj Lj-a,,^" ml ^jjJI gL^JI (j-a OjJjlJI Jl <iiij£ jJij liilj J-aj -LiC-lj 
tlm,^' .til OS Cxi\^. g^-s^ £sLijj ^jJI SJIjl^^l Ijxa Jjis (jJs^axJLlI Ijia 
tl"" nmj lj_^a_a I \ 1 mi (jj's t mi (_yC>ll (jl l^-ll •£>tj,>lt ^J-^J- 0 -l- 1 ^ 3 (J-S-flJLi 
IjjSi (jl£ .Jjiiil Sjj i o i a" (jl (^JJ^^-iJI (j-a (jmU 4" a mi'^I ^La. 

.(l^jaJI (jc La Uwt-ilL 

(jl (j-a ^C._jJLj .^ajJI ixuLa. iiuljOJ i^ 's Min'n ^a£j "^JJ^ (J^ 1 

'«(^5 Oi^» LuLilj (_>ullll phtt jJjj jLuaj)!l 



J^jJaUJ! jj i^Vill iiajjiJI ijjjKjjJ! 5jjLj11! 4-uiJji f-frC-jSj J-£ 
mi n ■ Q II (jLajjlII 4_l1I (J_tujj ( jjj|^JI (J^-lj I mi n 1 ^al ^aj ^al (J" fl *i 

3JLJI ai* J JLuj J LuSl <!jLuaj! Lilittj jdL*JI -^h; ^ 

.JLdJ JjIoj dlia> ^JJ J La ^Kx! j <j| ^ ? jj«-*ll jaLAi <_gjJI ^ 

(jl ,^1 .Sj^uaU <£j-aj J£-^ (j /j^-J 'Sj^a^a JS-i (j <_>uaJ ^yJ^ll 

Ci-tud^a 4jj La > l 4jXa£ ^aA j l N lj t 4_iiflj-o 4_u-lc^ I « Nl , a M"M ^ <s ^^ yafljJ I 

Jlo 3kj.ni 4x.ji. ^ djjSJ iLaii! Sjljdl ikHj Cijl^ 

^"^j i_u»^-o^ <^b4 6^-°e Jajk^JL ji-tuj *Necker ^oi^-a 

ljjS> Jjjs jJajJI ale- (jja .LaLaj (j-Ti a l"-^ n (j-G-ijIj (j-a (_5j-> jL*j}!l 

I ofe*^ <(jj ^ (m6Ti {j^i (JSjlJ! g^jLi-i (jl «jljS"i (ii^! I jjjij-oii ^a_ll J's mil 
lj| .<J ^l^aJI dljj)!l jJ£ Cjy* <3 'JiAJI -JS-»JI &Luii| (j* 

^j^lxui i Uw.mII Jj)^."ll dJj ijaj Lajic JS-JlJI (j jJ I La I'lO mm'sI 

.^^aJI (> Lu^l j3 

iNCC ^1^1 dljj^J ^y^y\\ fS*i\ (^,1 dJj j- «djj£ jlkl 

^jJI — J^-lj (jl^-o (j Sjj^vAJL (JJJjJ — ^dl JqI mil .U^aJI Un'ill jAj 
■ Li(j i mi'i i <lc (jl"^. 1 1 in Sjj^vAJL Li_a£_> jd .^^cl^aJI jiiJI £_a Lajlj (j-aljij 
( j^_uj^aJll| pLalsJI £_a (jQjjaJLij <4 i <■*!■» II vZj UodajLl I J£ (jl t-i i n n i m LiL^ Jj 
(jUS^I l^j .S^clj i_jjUvj «-l>?-l £>LaJjl (j ja-gjjJLijjj nljLadjlil ^n^i I 
4jc|j Q mm I ^ i int II jLgjaJI f-l^^l (j' ^-S^*- 0 Sj^-S j i <\ alj 

4 a jo ~w ^jJlj "i! 3 j ^ j mi ^1 lia. g-^l^l (j-o JLUI Jjj-<^ J-C .^^ajui^aj 

(jiij^j'l Cixil La$ i_i nil II J^JJ i±m ~<. ifL-a£. 4 l-ifl'l p i r\"\ Lgjl 

sjaJI (j! iiSj j£ UI_>^I Nikos Logothetis L> uSlA^. J i 

.[£J L^lj (j^ J 1 — Vi — £il j c5^JI jL^JI <> JjSlI 

CijL^ t 3fll"l-^ n Sj^aj^a J_>UI j^yjf^ (j-a (^ J£ (j nrij' ^a.^ (J^^- 

<jUJLujNLI lljox, j_>UI (jl^ .Jixul Jl (£>^lj J^I Jl d_>aJn L&la^l 

<UI g-Lil^l (> o 1 ^ <J^ (Ji ^ ^d'j ^ (Ji 5^ ^dJ iiH^a iflj^k, 

<\AV 



Cxi\ ml Jjiil ijJj^l ij^r^^' * ^^iiUI (3^J .^jj-uajl (^JU <_jjljlll «djjl» 
.J_>ILll 4^jj! II (jmJ <d£C J£ 6ljj II 

jL^aJI <L^Jjj mi (j (jji^'Ai U (j^ a' iajjiaJI aigj JjsL <Gl 

•a^J ^ S j3j ^jI^. (gll (j ifljiill flj^ll jLstjliul ^ya CLajjJj ^ > r— i ■» U 
(jnj'j'^ya.jj (jl £ya f-^>"-? (j^ •(^ t W Q n< > C5^' 

Sjy^tll Li'IiJI ^JLiij^l ^-Lklxul ^ySa. iLijUl ssia, JjJoj j j^ii^l 

jijj jaii <«SsljJ» II (JjjJ «4£jjj» II uiVimi ^1 J_>UI j^a (j 

j ka^" 4j-aia II ol£ jJ.1 (j! Uai ojjjI .5„Uflo oLo^Lix, Sj _>ill IjI^JI 
Jj^J Ci^ii> .SsjJ-uax, jl lUj tiijja. SjLi)!l i^il LnLL 

jiLc (j .gll i qI" oL^jIj J^^- <_>Luic.S!l ^yj-ual i^'-^l jjjLSj ij csj^-I 

:<J JLSj j-ojjx, (j ( _ > u£Lu ji-iJjl cjLuacSlI (^-aLuali.! iIjj£ JjLS \"\A"\ 

Oj-^ a" (jjj^Lto Lsijj^u ilLa. j^jjIj J£ j-oj «!i2jLK II (J jj^ul» 

JjS (j-a jJLjll jiJii ^J^jSj <iilj (jjj^Lu <_u£ .CjI j ip ^iJI (^-o n 

(j-0 i_jl ll-lfl ^l_>=- <iijj^-J J-^ajl j^l^l 4 * iAj «.(_JJjLoaJI lift Jj-oj 

ljjlSi.1 j3 isLiaj^ (jl£ Jtzhak Fried jj_>i dljj| (^-^ q-hjI?'^ <_h>J 
^ (jjL«j .SjUJI ^^Jl oLj^ 2;1jtJ jil j oU.I>?J ^j^; II 

f-Ljjl ^-i_II iIjJjI J,>a£- (j SjjiLo 4_i_i_ua£. L'iLi. (j-a v^ljUul J m" I Jjji 
Jjijju Jx. Mjm^. II ol^jJ-aU CuI-^'miI Lvli. jL?jl (j-o Lj^_ali .^.l^^aJI 
Bill (jj*'ijK iflJl^a j^ua ^NliJ jLJI Sj^jJ j SjJi. CuU'miI JliLI 

JU»j fLujjJ 3 g ,il in o ZJi ._i-^"iii"i |J yta. (j Clinton 

Sjii J-o^aJj 4*s i in lf-3^ *^"l^ 4-iiaJI ^j-A (jl g- 1 ^ 3 !^' •Q-'JJ(i '" ° 

^j5^3 <iiij^ (^l^ ^SulJI (j_>jaJI (j-o ol m" II JjIjI JjK i 

Christoph 

j 4jj^aaJI L^LUJ iLaljillj SjcLSj^I ol i^/>II (j! 4>jLLo <der Malsburg 

6 OA (jjii ^2 .^^jU ^Lij-a ujii (jl (j^-dl (>o JaiU ^j^ojJI jLg^aJl 



^1 

djOi! £>J.I ^ 3al"-^ n *l>?^ ij £>-^> <_^JiJt «Jajl_>JI» JoLoiill (ja 

«^» ^kJI jsLcl oLj^j oi» = j r 

Lcui 4jJ! ^^luaj'jni La (_j-a2l IdA (^-1 ((.fcLSj^l (jc 4jK II ^juii 

iij '^l^ 1 ^b s P u,.'"" 1 '' 1 1 fO^ 1 i> S-*- 1 ^ 5^-^ tA*? 

Ioj-o ^l^jLj Lai^ ^u. jjLuaJi iA&jii i^^i j 'Ajj^ 

ja.1 tVill SjijIj S^iSlla JjSlI (j cjL^JI p,a2 -aj^^ djl^-oj 4"jaj< 

J-C I (j j mm ^jlll S-ajJajJI liiij^ SjOS _>$i=>l ijtll (j (_5^ajJI 

JjLHI ^LiUI ljjJ.1 J-c tLic Laj~> o> Liu! |».j2 <G5L1 <l(j^j3 mj JjLsLsJI 

<i£Ljj£jj djljajj iiLa.1 _>ilj «Cu!» lilj! iuis jUI uK 

(j-o jj^I j-Sl>ll (j '"jl dljl iiCljj ij-ujl '"~> -lj iiJjLi.j-oJaj 

^""■^Ij a-L^J 4 U M^il v^Ltj^a-llj 4jj i (-it II L'iLLJI (^j-o S,£j£ ic^oa^a (iJ^Lu 

^^Jl 3K ml ij^uc 4-ujIjj (j ^jj^l ijjiiS :cj>=J! 3^,"^.' i_jIj5L1I 
pJjJI 2 . j .< ,j ^^4. 1"" <J^a. X ' '^j H ''l j^ '"H j .4-iLiil (_5_j2 i <IU« 
«.(jSll JajJI L^j (jl Lljl Jl SyL <±3 .42129^9 
Jj^l d,^ v K j j^ll oiLSAJI UL^ JSL^ otSJI j oiLSAJI 

S^flJI (jxiij <J j^Ja-o ^jjSi £JjJI (jLi (_5jLiII i^jj^sJI l-uil J-C <La^-&5 
IjjJlj — 4jj i^it II L'iLiJI (j-o ic^-a^-a J| J'j^-' u' C5'j -SjiLaJI 

JjAsI ^JJSij iljjaLuj LiSlj u ■» nin — 4-u5>_>J!j (i^a^ojJI j^j-a 4 inU'l j^jC- 

l^xoj (jjjJI djJjl L- 1 > iai in JaLi^.^!l j^l^ .^-qU.1 ^JsLujU tiiiouJI (^o 

(3 m-*" J-C v^l _^-»3j^-Q ■» wiillj (^j-oLUI <LaLc (j <iilj^ j(j la < (^1 

iJ_jaAII liiil Litjj-Q Jl J^ua^U 4j-«-<^ J-c j] '(jj^Jlj ^Jij^'ll j 4jIjT 

Jlo djj^ (jj^j.M .Pascal Wager Jl£_uiL 4iUScl j_c J 

id^jil (J^lj^ J-C ^JiSiJ 4^jLo <dj^jaJj J,5^- vIjLsijLAU Ltjoi^o (jjjjlj 



$ ^Tsr\ ^ \\\r-?s ^il! ,^11! j LfljJLxi [<^l£] ii^LJ! JJ 5,l i> kU 

v_)Li£JI I1& t_&Jj^a ((.Jlfl'l.nU j Ji^i! j^Oj jiji'lin «Lujl5~ll (^LoSlI 
25 .5^ I I , a I ,?,"< Sl SjLi 2-^j (J^J 

<jNLci jjlj .^iji^Li L^-^ IS*' t^>" J*^ <i ^aLu 

(j-o (jnl-^'i 4j u^tll Lj"bLaJI i_uU. ilLuil JjLjj J| 2^.L=JI ^ S^Ij 
jjj^uj J^aLa. {^-^^ -j- 0 "^' cS-iLsG bjjj^i ujl f^ir^il sLoJc (jLaj| 

J-c jiUJI — Gerald Edelman oUjjI ^jy? Oj 1 ^ f 1 ^ 
jJLc — Roger Penrose jjjl^ j-a — icUit ^Jc j Jj^i SjiU. 

^ ^i, <jlji*j LlL£ Daniel Dennett cul»J JLub ^...Ijall ^ i^aU. 

O 1 ^ eJ^ 1 4>~£ ^ .Consciousness Explained 
■ LaLaIa>! Sj^lU! pLaltl! jjlj ^ii JUJ.I J-c <GjUwn !,K^a ^i. <^ 

^Lojji'bLl S^Lo 4 < < II jLxii.1 J^a^. j^LLj-il 3_ijiaj <ilij£ -i^-J 

'i LuL JjLSJI (iLj^ «-'* j3 vj j ^ i j (j- 0 j->^' 

m .jjjl±i £a SJjJa-a O'^-ujIj-o JjLuj J^aJLij L$jpl__>2 JjS Lg-uaijj 4j£J 

^1 JLs ^jJI La! «._>i.Sll Uo^.! ^ j^iu (j! (> 0,5%^^ 

<!*•>->.' fj^-ll 6-° ^nSo» 4jL <iiij^ oii jajSij "ill ^jjSi La ^IjJI 

^ 2 « , ^ A I I 

^oJI <^ jUI aSl (jiiiill |JLc .Pvichard Gregory ^j^j^ j jLiljj 

^ J*^?- ij ij^=^l ^-^b CjLiLcJLi lu .in Lajj 



^1 

JjjoLuaJI itujjjj jJ.1 j jjJj Lo jj^jloIJ ^j^a^-i^a. 

LsLkULo 'l4i->^ ^ ^ ^ * f ^ ^ -3^ j(j nljfr 3j» aa, vZjIjjj (j ia^^s 

.oUajaJ LoLoj Ciiljj Sjjill (^1 i^jj (J| jlj-oliuLs <G-S.la. pLjI ^j^j^-i^a. 
^rt-t j-ol Ji-«-ll J-aC- <JljLa-lT ^ujjisjll ^1 (j m in* II ^l,^" ml {j\ <^JJ^ j S'r .l 
Jj .i_Lua&J (^1 i_i J 4 j5j5 -t II 4jj ii-h II _y5il_jJaJLi iiiilj (^-0 Ij-ujI jl i.^ n 
Lo£ LoLoj I (j in 0*< (jC J^-*J (j I 4ajj^jlJI _y5>l^iaJI (jl-J (^j^j^-j^^ 

j_c l fl 'fljk j jj-^ji ^Is J*^ C} ^.x^- 11 J>b^ <l£^i ^ 

j*.Lc jLo Ls>j£ j ^1 idJj Ojjj Ja. J[ <J-iiiJ ikij '.(Jjjj^Z 

jLujJIj cj-tuJI (jjjl£j<j! i_u iii (^j^-l iiiuLlo (j (^Llj^l i qI'-^I 

(IjdLc 4-*jLLo vljjljl .Ji^uSllj J-cSlI (jn's "il (^ta. (j <ST_>1! (j jJalJI 
_£J^-1I jU&JljT 4ja.j-0uj (^1 JLflJa^l ^ k ■» n ->°' & (^LmSLilj l£-4j 

ja ^iJ| ^l^ <uilj ^£1 ,4^=, oLLJ J-c J^^^JI Jaj 

JLS Ijl iifljjJ=JI (_>"Aaj ^jn-> II £_o <iiij^ O-laJj .l^n^ <ul ^IjSlI Jj3 

jajSjO^-l JLS Ijlj iJ-aKJI <4fJ^ ^LoIaLj 0 taa>j (^l^-S IjajSj |> 

JLS v^LaK-i illJj 6 j^Lj (jlii jix. Yfi's a" j(j k < I \ \ m 

^-kjc £j-oaJI a.il^j Y* SjI ojjJuJI j^-uaJL J-aJlll ^jU" ml .SiLiSj 
iU^i^lj cjLI II ^pLgji! joc £>jjj jii i^^caJL <LoLol&l (jLau 

lOiil vlj^ajSl^! pLalcj viuOaJI ^QJlJI <iuu'iLij (^a-cj-o (_ya I ml 

.Sjj^iilil iU^SlI Jali I^Sj <Ul ^jLS ^>a-j (3^J <_jjL js-Ajjj .J^ax^l 
^^^ 



45L1J.I (jxi <4j_£ ijr^ fLc tP^jJI OiJ^/jy^S 1 li 

.Britain's Order of Merit ^LkjJI jlaVw^l ^L^j j-c Jj.^ll 

(^^jlaJI v^!L=>_a (jjj^"^ ' -la-Si Ij ii^f. Y£ cSj-"> <JLli *i! j^L^j 

<d J_t a^IU! ,.m »m 3j£UI 5jU J! J-t 5 £>.Ls> 4;j£ Jilj .^^LJIj 

< j& Lo£ Jlj La <JI Jja.j £> J^j| (jl £-03 <^il 3 J| isLus^lj .« jLLaJLiul)) 
<juJzi J£ (jj* (jjjjLflJI pLicSlI <jl£ .iaiiaU 4j5>j£ Sja. ClflA. jli 

Sjjs JjJjIj <4ij^ c-iaj .^Ip Vm'sL j^a2 (j 4iill j-o flail! Jjljll ^l^c-l 
IjiUj! Jl djj^ Jl 6^ 6iwA*J' <j->^" <j-° mm I I JjIjI 

f (i (jjJI CiLi^j^uil (JjjLo^j (jjjjlj^jj JLij (j^jJLujj ii_SUju3 J£ 

(j lis. <4;j£ Lsiifljil ^1 pL^SII ^ j^J.1 (jl£ .{jSii j Lp^tA* 

^"m-wj^u-o SjjiLii-o l^Lj^-l f> a S j <jl£ (jill (j (jl^ Ladla Q ligJ iLiij^iuJl^ 

|JLLJ| J|_>i-mJI (jc ^3jj ^U. ^ Isjj (j£-l -<Jj^?- j -i^-Ij fk^j J 
.\\\A ^ Lill! J| 'tflj^ j S^jj^uajs SjLjj ^SiS jlj <ul ^c._>JLj 

<_j_^sjl pij^. i,-iii (j (_viji » u< jjjjij (5^-<ii ciIj'm* mmIi jjiji (j 

3j*^ Jf* Borrego Springs j^jjj^ ^^jj^jj ^ 

i_i I Lajj f-lj^uaJI icljj (jl .<J (_5jLojJ.I (jjjOlgll jjS> (jl^J Jjj-o fLij J 
Cta < i^l I La ijjjju (jjjLaa-i L^j J-ljl <J-ij^ (j^-1 t <LflJla n vIjljLg_a 

P^j-ua LaJ <jl£ .iiLJI fLa-SlI (j (J%*J ^jlll vliLiLilJI (j^l 4£.^a^a 4jJ 
(j^-J jiJ Ijl .i_jjjjJI SjjSlLibO 4io jjJaliuj Lil^-a 4 niQ'il j^in -^j tplj^. i<-ill 

(JL ^L>lj JL^al (jUa.SH (j^iaj j (jKi <i)LiU IjU ^=JI 
.Palm Canyon Oasis i,j±>& 
iulDI i^vjl _ Kindra Ijjl^ dLj^ Sjja^ U^o ^U. j 

j^I^. diljjjj Jfl ■» n (j JaJlll iLi^'i! (j ' 4ji^ll — 5-*jjS!I J^jLo flljl 

.Princeton ^j',„\\^ J fUa.SH ^Luljj j ... cxil^ (j| j^Sj 

(j-a oUltJLJ mil _>i.l_5l ij Lo-gjl (j-o ^_>1L I LiJa. Ijjjj^ 

iHjIj I jlnr. liijj^ (jin mjljj (jl^ «.^_>ilj i_ila II ijUAj (jLaLLaljii :Loj5ijji£. 



^1 

^La^». jljaj pLSjj^I £-a pljjJI ^Lk JjLjlj La LllLc. (jL£ . qm^II (j 
Ijjjj^ (jl Loj g-l » n ■» 1 1 CiSj (j ->gJ=JI 4juIjJI (j jtj-"^ ^ i<L.LuiJI 

JojJ SjLc JLJ.I jt-mij Lj-*j ^1 3JLLJI ^JlluaSlI 

(jJsJU (j ^ijjULlJI ^jjjJI jiX.Ua-o j\ <L.li$JI .aX.LLall <bil lu£j ni l vl/bL-j 

<j .iiAJI o^jbdl ^! jv-J.1 Jl ^ dJj 6^ 

(jl (jLtj^ v_>LjiJI (jlij <"£iJ S j^UJI ^Li \ jAj, (Aij^ (jl^ Jjiil 
pLASJ fNLajJIj pLSjj^sSII ^j-oloS j^^>. (jL^I (jAju (j .(jL- j\jjJI CiSj 
SJLflJ oLc ^1 — Alison Auld J^I (jj.tnl! Lip. .oSjJI jAaj 

£ftifLtlaaJI JiJuJ ^Lu^l <jL£) JjJ/i! <LajLc.j <^ijj^-l S_£jj£_uj 

j^-o-tuj j^L jLa- f> (3 liJ JjJ^ tL(j ■» n sLfljll ^A^." — (LgJLtp. ^jjSj 

(j-a <Lj£ Aj^j 2-"^ tjl iai'i ni^ilj jjjJuJI L^L-cl^ i_L^- hh J1 J-c 

J| ^^.ij ijL*j vlULoisj oL^Lc Lj <jLki^!l SjjL J.C LjlfLa (j |_M<II 
.^■^is^Li 3 Lajj _>ll 4j-^j~> i^'ill ol _>S-aJI 
iiLj^ J>*i <\^M ^L SLJ Jl 3?i ml as idJ^ui ..^ ■» n ij^j 6^ 

4j| j-o < i.^ ■» a 1 1 4-iJLU in 1 1 (j ,jjjLoj=>_i (jjiAjLjLi .^\_ua2 v^Sj (j i_j-ualll 

JJj i_jU_mj^l Jx. i>j^a.I 4la UP J^Llcl (jil .idJjj ^*o* mm jJ <j! ui>£.| 

(jjj^ / j-uai^j "\ (j £_iAi. |»j t._iloll (j (j^ij-o Lgjl Jx. 4jJLa. Qit-i-^ mi -j^l-c- 
s^i. JI^mmiIj (^julj^ 4ILuj jLtu-o Jjj "> j I S^rjJai. 3ja.l__^=>J N jiLc (^Llll 

Ssl _>UI (j Mil .((AcLSlJIii (jc ssJjIjj S jfli <jt jjijj (jL^ Lip. .r<la" jj^I 
J$ c>a^uol Ljju .JjLuJI j (jL$ L^ LLs SjIjSJIj (jiLUIj viuo^JI^ 

Lc^j <GL^. CijL (_5^sU.I (j-a pLiil iijlj^l JLc^lj jj's'U ja mil ol tflla 
(jiuJU ^ r , l i « a l (_5jJI >— a I mm*\I OP 1 mi ( _ 5 ill Cilj'i Mill SLa. Ja-aj Jl L 

(j p([<n (jiSLiil (jl ^1 t-i" Mil (jjill f'iLjJI (jAti ^ it-ij * ir> fJL (j 



j^J'J^ II J nil m* JLaj^l £-?Ij •f'Si fiJi^ Jl?^ 3 4jaLl1I (Jjj^aLfljJI 
<G3j JnULLuj^ .kfli dJj (jl^ ^Ij (jSa. .AjjjLajjLai. <iljj£ iaiU. 

(j^ijj (^^ JS! 'J-^lj^JI Jjis ^li) :LLjL j 

3ljlall v2j!jII (jj » n Jj^aljil! (j <_i£jl (^-o-o JJ^I '<_$-*-<> J-ualjllI (j 

<La^l ^l^ v sLkU S ^iU-a pLSJ)! iaU ^Lal j Ljji _>^ii <_^lJI 

Sjj^jjII J^ja JIJU-uj icLi I in-^ in Y • • • ^ jj^I jJLJI jjfl »"» II (J*-"i 
lo£ .Westminster ji „iuo o ..nj 3 ^ j Methodist Central Hall 

Jajli 4_lJ| J^a-US^aJI j^jJS l^aj^-OJ (j-ljJI ^US>LiuJ.I v^L*-l2jJ j^-X-aLa. 6 J^La. 

(_g3JI J^ua^l di^jJI g-^j eta i i^l .idljjjj ■» I vijlj^jj S j^iu<j gj^jJL 

(jAaj (jl^J <4jj-ajJI fLa-tu^l LLo LnQ tj^jlb <jlS_j1I (iiaj^j (^j^-uiilj 4jj£ 
(j Ciljla a (j^i — l3->^' IS-^' C»L*jJa ^^ltojj (j^LLjIi^l 

J-C Ijli/^j (j! Ja! J-C l( ^jj^l — C^UJI (jAaj j 4n<U 

t> ■» Q"nll p^^a i_sLSjI J-c iliij^j (^j^jjijlj JjvfijLs ■ Lfrjj » ' " L\(j ■» 

<&LzJi J^KJI i qwi.JSil jaaJ I jo a^i Uli3l dj_£ j£c Y • • \ ^.U j 

SjjLi v_u^ _>^.Ij j-o Jajlj Al Seckel J^-ixu Jl jJL*J 
,jU .iuaUJI pLJaJI oUJ j-aa. j Jeremy Norman yr^;^ 

J^a.j jL<i"l (^ill n_jjjiil jijJI (^Ij Lojjc i^-ljJI JJ«-^ 
(^j^jjijlj ji-i^. jiJc Lajjji.j 'J-S^-i *^!l J^-iLo 4jjl 4jl13I .viJLj j-nTt iii n 

^>3lj Wellcome Trust o^ol j2 f^j^Lj 3,m,mJ^ Jl io^S >aS!U 

CxL^a. Sjjl^il (j-o S,/i_ua2 cj__>^- JJ(-i .iLa-i^l f-lj-Ou (j^ajjij (2)1 I (j <lr 
i_ij i^'tLJI viijl^ Jjjjj^i (3-a 4jU.I (j 0 • |fl*j„M iaj-a J^. f.^hj 4^ j^u 

oUjI J$ oJLilj .Britain's Heritage Lottery Fund ^LkjjJI 

Jx. JjLfljl dAJ 'J^jJ 6-3^° ^'^ J^LS-o Jjj iilji. ^Y vlj^iLa < _ s Jlll 4i n-> U 



^1 

(j^5_>£. j3 J *SJ III (jl£ JjJ (jLul (j Lxjj^jijJL^ 4_*-oLa. 4jj£l g-mj ^tjAj^ 

jJU. iU^I JjLLo I j-Lo jjjj (jl ifljLo I (j Vs I < j^I Lilixi 

jj Y • • N jiLc ^Lu^ / Jj_>jI ij ^SJI ^Lk _/^uj iiiij^ i_mi^I Ln'ij-> 

i_mJaJl (3-o (_s-^Ls-l' Jl inY^II (_5-SJj Loj-ia. 4_*_o i_Sj" m ij£ (jl£ .Jjljjj 

j 4x.L-mJI J-uaj .iijLa-il JJUvlJI gtjlli <jl <J J^I 

-ij^j fJ I \' '"' (j^J Sc-l__>UI cijlXuil jvi <4jLoi Lo jl 4iu2»i ^I^slII 
Jj^^j j .La^! "ill Sja'lgll iLLLU j jlj Loj j^Lj 

^ » i^ La. ^fl mo'il pLiia^l Jji.j .Lsi^^-i^ ^HS^ 4jbiLa . (jl£ 4jiaj-oi ij-a^l 
jjiSLli jiJ 4jiJ > L&j 0 i ci j ^L*JI ^ijjl (J^J ii^-ii J iciQ n i^lj-^" iii^! 

6 J J I (-Tl 1 K-IJ ill Lo OC.I Y • • Y (jj .(jj_fiu(JI (j_>SJI (j-0 Cilj'ljt mi~II _>i.ljl (j 

dlr-^U d^ill ^ .L^k 4jU.)|I (j£j (J (jl (ilLuil yALjUl 

A Framework ^^1 jLU (jl^jlxj Jllll p.UII j ^ ^ 

J (^a.uaijLoiJ ^l^c! Sac jlo djj^ S^j Ijji^ <for Consciousness 

ijjiaiJ J^ajlJI j ^<a"ll Ji2 (LojlU IjLkl Ij.^j (jLi Sui^tll ^^aitll 
j-i£j\JI JjS 4 1 ii^^^ill j^jj^^' pliant ji-lc- <La.La. J!Lo LoLoj <4 I mi n 

vZjLsnLjjI Sj£i Lo^ojsjI [^jLxi j^iic <4i-£ J-^J .SjiJuJI ids J-c 

Jl Lo S jSLaJI ci^i^l Ja-jj I4J Laij ^pJI ( 4 ,nil::ll 4_ v „nll LjNLLJI 
<oli , iaj'i!l (j* JiSlI J-c V?^ ^ ^ ^jl "ijr^' 11 

S__>a.J-o (j-o LiLuil iajLflJI 4jiii^. II CjLa.jjLil «(J| jJaXi)) gll iojio (j^ 

.S jj Kill a&Liij ^1 S^jjUdiSil oLiLxujj^l S jfls Jlo Lo ja J[ i^d\ 
LnLLJI ^Un^I ^ (jiiiLill 3JI <g! ^ aLli^l (j! Ij^j Lo$ 

aijLjj^JI 43lkLL)) — ,^1^1 dl jSp fj^l-ll aJ^J .4j_iichII 

(j^a — 4 if Ijll , a.^'i U 11 d I 1 Q 4 «Q (JiaJI 4j_(I) fiLflJaio^ 4^ j^ H 
Lojj — Sjja-o iliaJ 4jI (j 4jj uoaJI LjNLiJI (j-o Ida. S^rjJLio ica-aa-o 

j^uaJI (_><=j-»j ^\ 2^?-j^l J-t Lj^iiJI (jjs La^iy — ^J^SlI vijl j^ic 



La£ I 0 I iifljJLjis ijjisji ^| ^ La jLk^ll (jl .4XajjLa (Jl gll Sji^^a (j-o 

(^jjj^iJI (jja (jL^j (6J ua (j j-iiljl (jLta ,/<-" (jl Li-1 ,/<-" i^l'll 

uua II (_jj£jJI 4_*-aj Y • • V jiLc cjljlsl £_aj . ^ Lvaj^J I ^L*ll (jl 

ssjQI Leu lijLLa I^j^ LaLaia>! ^ uua II ^j^jJL Jlil^^l jQ! .L&a^oi 

Jl JjAiJI £ya f-jja. ulA-VJ^I jl aiJ^^b 3-m-oUJI ^j^jJI JLflI^.1 

Qyi~ i\ 4jI^ (j| (_gjJI (jl 4 a j a -i . (J| _>^!l O^ls '(^j^-ll fj'j? II 

jl 4 < ^aj5> <iilj (j ^ojj^I i_i < mil (jl (jjjjijlj J^j) is^JLa <LetK 

Jk .(Monica Lewinsky J\ ,„m^J L^j^aj O. J. Simpson (jj„uo.w,i 
^sLi-JI j ^ jjilJ jj„ufllL 3U Mitl JjLu^I Jxu jj (jl^j 'li^-v <4j-£ 
La^iij 'J-*-aJI JLil^^l v2j3j Jaii jftlLI an j-Ouj J^. Jilj .4^11 

'Xj& jJLu O^Lflia^l .CxSjJI dJj j (j^U^SlI 4j£_; La iuuj 

jjLs i^fil in II ^L*JI jjI (j-o I ua tj-aj I a it 1,^1 (jl^ liLij^ (jl £-a 

JlSJI f L*JI ^ Jj «Y • • V r U Jt=J= (jK^)!l j£j J^JI j >Lu.l 

.4j^La Jl j ji^^ . II (jJ>i.^l ^JC-JJ jl <idJ>"i ^(jtn Jl v"*-^ 6^ •'- L ^' 
(jl tjt-M in* Llllj La L*ul£ aLLlC (jil . 3 it 10 CjLsjIj 3lfl m v2jLsjI 4j vZjjjs 
(j-o <*JLLaj La dllcb (jij ligj i a" I I ^jU" mm Jlj La <dicj Sf-ljiUI 
.Jjj^aJI (j-a 4jjj-a ^Ij^l O "t djj^ j^LxJaJI SjjLa Q a"-^l .J-ajJI 

Qa'ftlj iLaLc 00 Jljia i~ilt 4 LaJla iljLgjj "iiJ 4l^-lj J-C JjJ^I Ojfui 
^Ij^x, (^-1j1^ ^ Cul^ . J3U.I j <£jLjJ>J (jJdJI fLaXuaSlI (Joxuj 

0 a I'm ^ SjLjJJ tGUaJaxoj — <iLj^ Sj^Lux, — Kathleen Murray 
JaS ijJj-a «-I=^j J- 2 - l j (^j^l Jl J^^jJI J- 2 - ig^"iL»JI 
(Jl» :(^5J.I I nit < ^^-"^ 3^3 dj^t '-' j ~^ *Sjl j Mil l Jl (_5_>^-l Sjjs Sj_jj>JI 

«.4£.j^uJj '(J"".'? - Jj^-I 



djj£ \' 'X ^Lc ij .(_^_>i.t SjiiJ o2j dlla> <jl£ 

<jl v^jl^jixo SjjJ ^Uj (jl£ . «JjjL*JI» ( _ s -0-tuJ j-M (j 4-lii-oLc. <-lliJ 

JajljLa — jll £L2 (j Laj mdl {J ^u^Jti\ gj mill ^ 3iLi2j iiLiia — J^La-ll 
^LodJI S^fuiS s-lj^l J£-l JjLtuj J-ujjJJ ^ 0 l"n ^$-S iSjjja. Sj^juaj Ijja. 
!jj 4-iaLij^ JjL»-ll Sjijli! <Jj^U djj£ 4-mljJ elxil .jLgllj 

S^C^Jlj Jjl*jj 4 Mift jn 4 j i < o LaJ lj„t inn (jj^J >l2 4j| J fl" «-l I J JjJj 

<4Jjju-o 3j.m-> ol^jj-aj J-c. <3j£j :J,>aj y"^ .iiaKlil So^dl 

(_5JJJ L^LsjIj ^ mi" Sjj5i_^j (iiujuoj Laljja_S .Sj^jjs Sj^.!j <Lij-^." \ <j£J 
^ Mill (jjjl^a. <jl j-^ «.d*-iLuaLi 4'< iga II L^SLtu (jii mi-^"*j pljjajaJI L^Sljjl 
^ <> ^ •6 J - 1 <# Sa ^V jJol^a j gJL^ (JuaUIj jU=u)!lj 

SjjjiII.1 'dajlj^ JpLdl o' J- 1 ^ -«l (j jl L^-l-ac- L&ja.jj 

Jsujj)) j^^il Jllil (jKll J-*-% ii^uajJI SsLvbLij 4 mi ill 

llj dLlA (j£j jj (jSJ ((.llaJj Lj-uia. li jAo IflU-sjj iilLLil ola^!l £>u 
v^jLiij (jjs 4j_>2j 4_Li2jl 1 i_u mi <j .JjjLslJI Jja-J i— u mi Jl .^-"iJ 

jl 4_i£.LaJ 4"^ mi 1 

.^jLc (jjJ-i g-U ilLa. <ijJ<_o J 1^." Mil I (^j-o JJa jLj (j-oj iSdAAJ-o 4_"_>ji=>j 
4-a„^" Mill ^yjjjjaJI pLiaSII jdc v_uJLaj| diJ-^-l JcLau (jl JxiU d-lj£ (jl£ 
i 4 mi's II (j Jill 4-Li_»_a C-lj^-l (j Jaii j(j tVi ^jlll Cjlli^. II ^Jl mm^ 

i lU 

djj^ {jK Lalp- V * * i f.Lc j^aj / 4Jjj N *\ Jil _d.l Cjjjj)!' fJJ (j -dJ j 
J^a. 4J01J I (j ik^JajLl SJ i 3jjijs Jjl ( _ r gjl f> ua II (jjilj ^ 's a" I I (jLua 

jus>! (jjij (jl ^Lmc IjLoi) :3-*- a -° ^L^-l^- 1 ' Li^jj Sj^^uiil ij _>i-T 

IjUi SdJj 

j^oj/4jJ^j Y*\ ^il_jJ.I (2^jj^!l ji^j S^r^-la La SJli (jj ^^J-tul JJ(J 

J^. pi j-n in* II !j r\ r \ Ji.jl f-Q'iljJ! ^.^i (jj .^a mi" Mil I Jl daj^ Jlj 

J-a£ j^aj/4jjjj YA sL*jj"i!l .^JjLslJI <j£ 4jJjjjjuo (j-a 4x.j j l~i n 4-^ mi'i 



>_9j"< (jl J J a " 4 <4 a o (^j-o I jiLi v2i2^JI (jAit jj 

■ 4 moTi iliat ^ mJjJ -It'll *lj^J. fLiWI Ijj Ln'lJ-> Sj-^ II OjjLc. 

Jjlflj SjjLuJI Jjj (jjJJ iS^rua-SlI Sj^iAJ <4iJ^ icLu . 

.^-Jl dilj C-l mi n (j- 0 



\<\A 



V (jj .^jLgJI Uj^. U (j jLojJI ^yUlj <4ij^ (jnj mjlji £La. ci2j^.I 

(j j*j2l Ji^* (j (iiljjj) „\fl 1 SsJNLajj 4jJjLc Cta <_>!/ (jiit-wnf.l 

^ d* Mf j 4jLSXua! (j-a &_/ .^>nll ^Jjll v^LaK (j-a 4 I nil m j"'^" ■» 1 1 

^.jj (j idljjjj a^jL-aj jllaJI pI^JI (j ^Lc- JUl^.1 J^jijl/ jy",' >" (j ^^1 

pLctxuJI (j JjlaJj S^rtJLuaJI iiclj-OoJI vZjIjjLkJI Cxi\£ iy^- (j " *'^1&J jl^ 

idJ^ui ^ujj j Richard Murphy j J ,Vmj i_Luaj . aik 

J.C p (j a tad (jlj (J (jl (jjUl j pLj^JI flak p tad iaj <uL <Aij£ 

(j^jlj (ji^jj (j n^jl lj J^jjl Jjj-lj Js5^j- uj ^ * "' 1? - 2hiJ^' j'- 1 - 0 

jiJc (j di^. Jl ^Ll Sjjj (j <ijj^ £-a f (j I CjLij^j _>^J_>? '"J 

J-a£.j (J2Lc J^j 4jL "-^JJ^ 1 * ""*J (Jj-^tj f^?" ^ - LS^i3^^ 

fLak i^Jlj ((.(JbLLa^t J-C 4iLLs Ja.j <gLj 1j j4 ^ 

(jlj^ULuoLalj (jjjl *U^Ltu^Iu CjLj^q ^-toj^ (^5-03^ Jj-a 4jLi^. jaI^oI ^j-a 

■ 4 1 1 irti II ji^aJjlJI (j J-ij-*JI 4 2 tV'nj (_5j£-£l1I 4fil -n lu jjC ni<j'<~> < m 

4jj| ^jJa jJi '"S^ CT^' J^-b' <-fl j J "U J^ J^jj Lo^ 

(j^_j jiJ 4j| *iiljs v_)La.lj (("jiiLj!^ (juj di'ilji jiLa. ^ill La» :JIJ-tuJI J^jL° 



jLo-ujlo j~J\ Jjjj (jl jjjj (jl^ iJj i4ji-» ("ill jl Sjjill j\ Sj(3 Mill ij 

<Jt ^>j-*jj UJI ljjs> ji^ul (jl JiiLo uiLis! Ljl (jiuu (j 

Ski: :Microsoft Word j jjj cii^u^jS-jLa g-alj^j ($>*lll J2J.I 

«!(jii < mjljj g-^LuJ 
d"\ a l .^."X Sl \j * U-^ I I SjljJJI i ■ >*\ yjZ ,*« Ijq , fluA! ^j] , .-^ . 

.jojllJI j sUIaJI |J»t! o^.t^ ^1" ni'mTj (jjjjtaj Galileo ,$JJL?- j-a 

.Slj^JI d ■» t <U ^ a>j II « II ^jL^Li S-aJat da <>1 ij*C . a ,WC I ^ ^ I'i a a 

.kiii ^>-\j i— si mm^I Jl <JJJJ-Ij t^Lsl mm^I (j-a ^rJJ^-ll (J| J-ua^j p (j ft aj 

4j! J <4l;j5«-, i_m mm pUjlJI p^Ja J| j» i^m (jl <J Ja^j JjS> .60^ dJj 

Ijjg mio Lib Jkwn ?i_u^Llil c»3^JI (j cj-uiLlil (jKil j I.J>^a-a <jl£ 

lj\ J-aJU 1 LX^""^ (J'KIJ-^. £-0. (jjL*JLl (jO-~> mi JjI 4jU 

LaLaj <jlSjj-o ^At 4~> j"m (_j-a>_a ((_g ka. ,_5-a3j Cj La j I » n (jjjiJj jl () <*J 

Sjj ini (j^-1 .j^ji»Jlj L^aJjVs" llj i_i U 1 1 J ^S" Mil , 3Jf>Ls> v^LiLial (Ja^j 

JaaJI J-ualj .isjLaJl jlJLa (j-a S.£j£ ^-J- 1 ^ <Jb lU^J -A* La 

(jj^jj «4_aK» "I I (jjs (jj's"" Lgjlj OM^J^-LI S__>i-<iu (^j5> SjQ mil (jl i 4 rn'i^ I 
(jl_j <<J (jl^ (^jJI f(_j3i>. Jj)t-M £jLjJL> I__^Sj i_S_^a.l Sii"^!) (j-a I (j'm Jl£ 
OUT pkto (jl .CiLajU tl J£ (j SJSLala SJ.lt S_>i-£i £AU oLaKll dJj 

oLijjj^j ^jljlllj Sj'^UI cjLijjjiJIj Jjjjj Jlj jaJII — djGjjJI (3j^" 
(J^aJl — 4 mio'< Sj a mi l UajL-aj j 5* t jjLjJI 4jjisjij i_a3JI 

i_Jtl lllLa- pLi^.*i!l jJt mm ^jsi) <jjLaJlj <G J ^_uaj L^jLJa (j 

Jl SiLua^L ljjS> .4jI (j| (^Jl CjI ji-oi SpI_>1 Jx. <G (jjj SijOaJI 
jjsJIj djJjLajj^JI S^ijjj CjL1jjjj^-1I CjIj^Jj jJt Cj^U^a (j Jjj^ CjLaLgjjjl 
■ 4 1 1 Inl II jiJjlJIj (^iilaJI 

' S'^"'' a cLiljJ j "il (> JJj (J$ Jl JjjS J-u=>J^ Siift^ (jl 

(jl£ L>}^- (^-* '^^-a <jLv<ii (j U MijJ.1 4jl^j (_g j" mi n J-» j 6j-at 

Jl -Gjj;!!^ Ssj^Laj (jl^ Jaii pL^jSlI i_j1U! (jjj <G Jj; ajLj <GjjLo! 



(jjjLajj^l (j£j S^L^ill ljjs> J£ J)**^.' <lx^. Lo .LijiLic. jjju j^. 
JilxUI jl .(jiuaJI lia, j dui^ jt Jjjl j£ Jl LJj 6^) ^L^LjJ 1 4 
jlalJI ^^1^. <(<iiJaJ o3j 4-;aJ (j£-i ^li) 3 tuti II sljj La o'SK in j 

JiiJi J^. 4jjj3 Cul£ -(li^?- Lxil£ (jl£ 4jl £_xi) 4i\en ij^iJ is^Lkj 
(jl£ iliJj Ijc LaAi (j£J iSjjilxi Lajj Jj 4-*j|j jL*J <j"^Lj (j L^aJ^kJI 
j 4-^jImiII ijJLsl^JI iuNLfljJI J-C J-oIa-J <La J| Lu^J ^K."".' <>i^j 

4 fl it-i l . JjS ■» n Ja-aj (j (_yjaLiJI J-o^-J '-^J-*' l -'" > ' ((jjlfl-^ II)) (j-uaAj 

(j-a£-i isjl^j <jl£ ((.SjjjJu Sjj-uaj L|j£i ja-lala 4j|» rJ^alLji J^Jjl (Jj^J 

:_>jj_>j ^-j mi JLs La£j i^j^iJI ^LgJ^!l (j (Jjj-iJj (jiiLLlllj jl_a^JI (j 

.SjjjJu 4-lj(j mm 4jLiLiuj£l Jl Jj^ajjj jiJ <illj£ a.^iijjjJI fcjiLa. ^aA jl_a^JI 

J^aiLi) its^ala jl^-al f^-"**" J- 6 - oW^' <i J*iJLi <jl£ 

JJ-aJJ '(«' Q-i luj (j£-l ^ U II £-a (_^aL*jj (jl£ liijj^ (jl (j I j Lmj La I j 

j*^. fcjl j^j^ (jL^I) -(jj "' ' """" j*l>?" J^^"*- 1 -4-1^.1 ^JJ jiLilil 4 MiftA-a ic^jj 

.iLuj jlj o^Uil SpI^s J-c dLj^ SjaS (jjjl (jiAjil 

Jl (jjjJLa. ^jjSij (^^Ic-Luj Sjja l_>ILi <^ijj^ iS^i i— S j" mm j£ <jL^ La LrJJ^j 
jLlcl 4jl jjajluj 4-aLal _>i-ljl (j <^JJ^ .i^lj 4jI (jj^J i-m's 1 1 

iC (jjs oLilijLajJI (j 4j£J iCjLc-Luj (jLaj Sj-a j^j-J (jl 
Una CiLfcLtu Ci-tu Sj-a 

J^. 4jL1«j Jja j (jl 4iic .jljJaSlI i-AJ_>£- I i ^ ^ mi (j^-j jJ 4j£ ^^la. 

tO^K Mill JaIj (jSl Sl>aJLi JJ-ajJ ijiail.! miL 4 -tjiUI) jLi-lI 

^Jj^Ia (j i—SaS^aJL jj ^."11 ^a^jtu (jl (jjJ i4-a^J.I (j (jjjLa^_j 4 mijj ( _ r SJj 
IjQjjj I mio~>~o (jlii i4 mio'i LijLua 4jLjja. Jlj-la <^JJ^ ij^ 1 -3^*'^ 

^^CaJI j^jja J-C JJJLJ (jl mm mi (jl£ j^iiaJLi .liijc-J K*C mioj LsukJj 

ijjiLa ^ j^io fLflj^NLl jiajisl 4iiJ i(jjjJI jjj jl mi-» \\ „\Q mm (jlj jll (j 

.SL^JI 



Taking Francis Crick's own advice on the reliability of written 
rather than remembered evidence, I have leant heavily on the 
Wellcome Trust Library's collection of his papers. Some of his 
letters, lecture notes, and drafts of papers can now be found 
on the Internet at http://profiles.nlm.nih.gov/SC/. Crick's more 
than 150 published papers have not been assembled in any sin- 
gle volume, but drafts of many of them are in the Wellcome 
collection. As for published sources, the story of the Admi- 
ralty's magnetic and acoustic mines is well told in a memoir 
written by one of Odile Speed's bosses, Ashe Lincoln: Secret 
Naval Investigator. Robert Dougall's memoir, In and Out of the 
Box, tells of the expedition to Moscow. The history of molec- 
ular biology is found in Robert Olby's The Path to the Double 
Helix and Horace Freeland Judson's The Eighth Day of Creation, 
and of course in James Watson's The Double Helix. Other useful 
sources are Piergiorgio Odifreddi's Kreiseliana; Sydney Bren- 
ner's My Life in Science; Victor McElheny's Watson and DNA; 
Brenda Maddox's The Dark Lady of DNA; James Watson's Genes, 
Girls, and Gamow; and many other books. Crick's own books 
are Of Molecules and Men, Life Itself, What Mad Pursuit, and The 
Astonishing Hypothesis. His ideas on consciousness are well re- 
flected in Christof Koch's The Quest for Constiousness. 

However, I have not relied only on written words. I sin- 
cerely thank the Crick family for all their help during the writing 
of this book. Odile gave me every possible encouragement as 
well as long interviews and replies to many written questions. 



Michael (and Barbara), Jacqueline, Camberley, and Kindra Crick 
all generously shared their memories of a remarkable father and 
grandfather. 

Jim Watson showed me many early letters as well as being 
characteristically candid with his own recollections in 
several interviews. Georg Kreisel recalled the events of many 
years ago in several conversations and many letters. Christof 
Koch remembered his more recent close association in an inter- 
view and frequent E-mails. Sydney Brenner gave me a wonder- 
ful warts-and-all interview. Among Crick's other friends and 
colleagues who submitted to long interviews and persistent 
nagging by E-mail are Stuart Anstis, Michael Ashburner, Susan 
Blackmore, Valentino Braitenberg, Mark Bretscher, Pat Church- 
land, Raymond Gosling, Horace Judson, Sir Aaron Klug, Peter 
Lawrence, Graeme Mitchison, Leslie and Alice Orgel, V. S. Ra- 
machandran, and Alex Rich. 

I also thank Horace Barlow, James Barnett, Gerard Bricogne, 
Brian Dickens, Richard Gregory, Victor McElheny, Murdoch 
Mitchison, Kathleen Murray, Oliver Sacks, Tom Steitz, and Greg 
Winter for briefer conversations and exchanges. Among Crick's 
friends whose brains I picked to good effect were Alison Auld, 
Pauline Finbow, Sumet Jumsai, Dominic Michaelis, Robert Neale, 
and Nigel Unwin. 

For various forms of practical help: in Northampton I thank 
Sue Constable and John Peet; at Mill Hill Viv Wood; in Havant 
David Willetts and Betty Marshall; about the Admiralty Tim 
Lawrence, Stephen Prince, Angus Collingwood Cameron, and 
Pete Goodeve; in Cambridge Margaret Beeston and Sir Martin 
Rees; at the Wellcome Trust Helen Wakeley, Julia Sheppard, 
Richard Aspin, Tracey Tillotson, and Leslie Hall; at Cold Spring 
Harbor Jan and Fiona Witkowski, Bruce and Grace Stillman, 
David and Jody Stewart, Mila Pollock, and Maureen Berejka. 
Others who helped me in various ways were Steve Budiansky, 
Errol Friedberg, Georgina Ferry, Richard Henderson, Annabel 
Huxley, Jessica Kandel, Richard Le Page, Nikos Logothetis, 
Brenda Maddox, John McEwen, Tobi Megchild, Oliver Morton, 
Amanda Neidpath, Martin Packer, Tomaso Poggio, J. H . Prynne, 
David Roberts, Henry Todd, Sue Todd, and Christine Trimmer. 



For tracking down many articles and papers and photocopy- 
ing them with great skill and speed I thank Paula McEwan. For 
printing and other practical help I thank Eunice Ridley and Jane 
Cowell. Robert Olby tolerated with good humor my intrusion 
into his subject. I thank John Kimball for permission to repro- 
duce the image on page 73. 

Felicity Bryan, my literary agent and Francis's, suggested 
that I write this book. I thank her and Peter Ginsberg for per- 
suading me to do so, and James Atlas and Terry Karten for 
their encouragement and editorial wisdom. Odile Crick, Michael 
Crick, Anya Hurlbert, Christof Koch, Graeme Mitchison, Alex 
Rich, Jan Witkowski, and Jim Watson kindly commented on an 
early draft of the book. 

I first met Francis Crick through my wife, Professor Anya 
Hurlbert, who worked with him in 1985. It is one of the many 
wonderful things she has done for me. 
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